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1 - PARAMETRES OBSERVES.

3.



1.1. Paramètres II pl an te ll
•

4.



PARAMETRES
(sigles)

UN ITES

1.1.1. Paramètres II pl an te ll
•

DEFINITIONS

Poids de grains secs par pied utile restant
Poids moyen de grains secs par plant
Rendement moyen

Densité de peuplement à la levée

Densité de peuplement à la récolte

Densité d'épis
Hauteur au ième jour
Hauteur au i 1 ème jour

Vitesse de croissance entre le ième et le i 'ème jour

Nombre d'épis par plant de référence
Poids de rachis sec par plant de référence
Poids de grains secs Il Il

Poi ds de rachi 5 s~c par épi Il

Poids de grains secs par épi Il

Taux de grains secs par épi
Rendement estimé sur les pieds de référence

Teneur en azote des grains des pieds de référence

DL
DR

DE
Hi
Hi'
Vi -11

NEPR
PRR
PGR
PRER

PGER
TGE
QGR

N-GR

P-GR
K-GR
MG-GR

TeE-GR

PGUR
PG
QG

nbre/m 2

Il

Il

cm

cm
cm/j

g/plant
g/plant

g/épi
g/épi
%

%

%

%

%

%

g/p1ant
g/plant
g/m 2

Il

Il

Il

Taux de

phosphore
potas sium
magnésium

cendres

Il

"
Il

Il

mesure di recte
PRER :::: PRR/NEPR
PGER :::: PGR/NEPR
TGE == lOO.PGR/(PGR+PRR)
QGR :::: PGR. DR

Mesure directe
DG :::: QG/DR
mesure directe



PARAMETRES
(sigles) UNITES

1.1.2. Paramètres II plante ll
•

DEFINITIONS OBSERVATIONS - tORMULLS.

sèches par plant de

QN-GR

QP-GR
QK-GR
QMG-GR
PTFR

Il

Il

Il

g/plt

Exportation d'azote par les

Il de phosphore
Il de potassium
Il de magnés i um

Poids de tiges et feuilles
référence

gra i ns
Il

Il

Il

Pour un élément E :
QE-GR = QGxE-GR/IOO

NTF
PTF

KTF
CATF
MGTF
NATF
MG/CAtf
QTFR
QNTF

QPTF
QKTF
QCATF
QMGTF

%
Il

Il

Il

Il

Il

Il

Il

Il

Il

Il

Il

Teneur en azote des ti ges et feuilles
Il phosphore Il

Il potassium Il

Il calcium Il

Il magnésium Il

Il sodium Il

Rapport Magnésium/Calcium Il

Résidus aériens de récolte (tiges et feuilles) QTFR = PTFR x DR
Immobilisation en azote dans les tiges et feuilles

Il phosphore Il

Il potassium Il Pour un élément E :
Il calcium Il QETF = QTFR.ETF/IOO
Il magnésium Il



1.1.3. Paramètres II plan te ll
•

PARAMETRES
UNITES DEFINITIONS OBSERVATIOr~S - f-URMULLS.(sigles)

QTN g/m 2 Immobil i sati on totale en azote dans les parties
aériennes Pour un élément E .

Il Il phosphore IlQTP QTE = QE. GR+QETF
QTK Il Il potassium Il

QTMG Il Il magnésium Il



1.2. Paramètres 11 50111
•

8.



1.2.1. Paramètres II s01" observés au début du premier cycle.

PARAMETRES UNITES DEFINITIONS OBSERVATIONS - FORMULES.(sigles)

Ah % Teneur en argile dans llhorizon h h=l noté 0-20
LFh % Il limon fin Il Il

LGh % " 1imon grossier " Il

SFh % 1/ sable fin " Il

SGh % Il sable grossier Il Il

HCCh % Humidité à pF 2.5 "
HPFPh % Humidité à pF 4.2 1/

RUh % Réserve en eau utile RUh = HCCh- HPFPh (h= 1 note 0-20)

Ch 0/0 Teneur en carbone h = 1 note 0-20
Nh %0 Il azote Il

C/Nh - Rapport C/N Il

MOh Il Teneur en matière organique Il

PAOh ppm Teneur en phosphore assimilable OLSEN h = 1 abscent
PTh ppm " total Il

Kh meq/lOOg Teneur en potassium échangeable h = 1 noté 0-20
NAh Il Il sodium Il Il

CAh Il Il calcium Il Il

MGh Il Il magnésium " Il

SBEh " Somme des bases échangeables h = 1 abscent, SBE2 noté S2
Th Il Capacité d'échange en cations h = 1 noté 0-20
S/Th % Taux de saturation Il



1.2.2. Paramètres "so l" observés au début du premier cycle.

PARAMETRES UNITES DEFI NITIONS OBS[.RVATIONS - FORMULES.(sigles)

CA/MGh - Rapport cal ci um / magnésium échangeables h = 1 noté 0-20
RAPh - Rapport (CA+MG)/K échangeables Il

PH-H20h - pH eau h = 1 absent . PH-H 2 02 noté PHE2,
PH-KCLh - pH Kcl Il PH-KC12 noté PHK2,
KT hA meq/lOOg Teneur en potassium total
NAT h A Il Il sodium "
CAT h A Il Il calcium Il .
MGT h A Il Il magnésium Il

t-'
o



1.2.3. Paramètres "sol" observés à la fin du premier cycle.

PARAMETRES
UNITES DEFI NIlIONS OBSERVATIONS - rORMULlS.(sigles)

Cl B % Teneur en carbone dans l'horizon 1
NI B 0/00

Il azote Il

C/N 1 B - Rapport carbone / azote Il

PHE 1 B - pH eau dans l'horizon 1
PH KCl lB - pH KCl dans l'horizon 1

..........



2 - RECAPITULATIF DES ANALYSES DE VARIANCE

12.



13.

2.1. Récapi tulatif des analyses de variance des paramètres "plante".

(pour les sigles, cf l'annexe 1.1.).



T.2.1.1. INFLUENCE DE TROIS DOSES DE CHAUX DE DEUX AMENDEMENTS CALCIQUES DIFFERENTS SUR UNE CULTURE DE MAIS SUR VERTISOL HYPER-MAGNESIEN CYCLE .. 1...
PREMIER CYCLE (1984) - CARACTERISTIQUES "PLANTE".

1 PARAMETRES CV
,

X2
f'Nature de l'amendement

INFLUENCE DES FACTEURS CONTROLES1 1

! i des X 1 Dose de CaO

Ir
Interaction nature 1 dose, Calcaire Gyp s e, ,

!Si gles Unités % V.R. i Pté F t"'alcaire Gypse . Pté F 4t/ha 8t/ha 12t/ha '. Pté F 4t/ha 8t/ha 12t/ha 4t/ha 8t/ha 12t/ha

·0,814
i

DL nbr/m2 1,9 1,98 14,65 0,283 14,64 14,66 0,882 14,61 14,75 14,59 14,51 14,79 14,62 14,71 14,71 i 14,57
DR nbr/m2 3,9 0,23 6,25 0,773 6,29 6,22 0,065 6,26 6,24 6,26 ~0,122 6,32 6,27 6,28 6,21 6,21 6,24

DE " 10,8 3,12 5,67 0,117 5,68 5,66 0,428 5,72 5,53 5,75 0,618 5,74 5,41 5,88 5,70 5,65 5,62

1H 38 cm , 7,9 3,51 13,7 0,952 13,5 14,0 1,000 14,6 13,7 13,0 0,767 14,0 13,5 12,9 15,2 13,8 13,1

H 45 " 8,2 6,46 21,5 ! 0,990 20,9 22,1 1,000 23,1 21,4 20,1 0,378 22,3 20,7 19,8 23,9 22,1 20,4

1H 52 " .10,4 J,19 41,3 0,960 40,2 42,4 1,000 45,0 41,3 37,7 0,191 44,2 39,7 36,8 45,9 42,8 3d,6

H 59 " ·10,5 7,64 66,5 0,941 64,9 68,1 1,000 72,4 66,2 60,8 0,055 70,8 64,3 59,5 74,1 6d,2 62,1

H 66 " 7,1 4,38 107,4 0,987 04,9 10,0 1,000 15,1 107,3 99,8 0,254 112,5 105,5 96,7 117,7 109,2 102,8

H 72 " 9,7 4,57 156,6 i 0,946 53,0 60,0 1,000 65,3 157,2 147,3 0,071 162,9 153,7 142,5 167,6 160,7 [152,2

V33-45 cm/j 16,9 3,70 1,109 :0,954 1,062 1,155 0,995 1,210 1,105 1,011 0,323 1,180 1,030 0,977 1,241 1,179 1 1,045

V45-52 " 13,8 7,65 2,832 0,868 2,760 2,904 1,000 3,136 2,840 2,520 ,0,444 3,132 2,712 2,436 3,140 2,967 2,604

V52- 59 " 14,4 4,43 3,594 ·0,779 3,517 3,670 0,998 3,913 3,565 3,303 10,110 3,795 3,508 3,248 4,031 3,622 3,35d

V59-66 " :10,6 3,08 5,845 10,894 5,723 5,967 0,980 6,100 5,874 5,562 ·0,637 5,967 5,888 5,315 6,232 5,861 5,810

V66-72 " i 7,7 2,98 8,196 0,976 8,017 8,375 0,951 8,356 8,308 7,924 0,865 8,396 8,035 7,619 8,316 0,581 i 8,230

NEPR nbr/plt • 3,6 1,71 0,980 0,005 0,980 0,980 0,995 0,958 0,988 0,993 0,896 0,958 1,000 0,981 0,958 0,977 1,OU5

PRR g/plt : 8,3 4,41 21,0 0,061 20,9 21,0 0,961 20,4 21,7 20,8 0,823 20,2 22,2 20,4 20,5 21,2 21,3

PGR " 11,3 1,45 113,1 0,787 111,2 115,1 1,000 101,8 117,8 119,8 10,014 99,6 116,1 118,0 104,1 119,4 121,6

PRER g/épi 7,4 0,64 21,4 0,129 21,4 21,4 0,883 21,2 21,9 21,0 10,462 21,1 22,2 20,8 21,3 21,7 21,2

PGER g/épi 1 10,1 1,50 115,3 10,844 113,3 117,3 1,000 106,0 119,1 120,7 10,257 103,6 116,0 120,2 10è,5 122,2 121,3

1TGE % .: 1,5 1,93 84,3 0,813 84,1 84,5 1,000 83,2 84,4 85,2 0,704 83,0 83,9 85,3 83,4 84,9 85,1

QGR g/m 2
1~,0 1,95 ,707,1 :0,418 698,7 715,4 1,000 637,5 734,6 749,1 0,003 628,8 727,4 740,0 646,2 741,cl 750,2

N-GR % 4,3 7,17 1,61 0,471 1,62 1,61 io,999 1,65 1,62 1,57 0,763 1,66 1,64 1,55 1,64 1,60 l,Sb 1

IP-GR 1 % 4,9 5,53 i0,309 0,350 0.308 0.3U9 IP,830 0,310 0,312 0,304 b,660 0.311 !0.313 10.299 0.310 1 0.310 1 0.300
1

,



T.2.l.2. INFLUENCE DE TROIS DOSES DE CHAUX DE DEUX AMENDEMENTS CALCIQUES DIFFERENTS SUR UNE CULTURE DE MAïs SUR VERTISOL HYPER-MAGNESIEN CYCLE .. 1...
PREMIER CYCLE (1984) - CARACTERISTIQUES "PLANTE".

1 r ! ! !I INFLUENCE DES FACTEURS CONTROLES
1

PARAMETRES i CY;, : X2 •
:Na ture de Interaction nature t dose

X 1'amendemen t li Dose de CaO
~

1
des. Calcaire Gyp s e

il
Sigles Unités %

, Y.R. , Pté F f-a 1ca ire Gypse: Pté F 4t/ha 8t/ha 112t/ha 'r Pté F 4t/ha 1 8t/ha l2t/ha 4t/ha 8t/ha l2t/ha
j i

K-GR % 5,4 5,87 0,4341 0,202 0,435 0,435 0,979 0,445 0,430 0,426 0,804 0,449 1 0,432 1 0,418 0,442 1 0,428 0,434

MG-GR % 6,3 2,55 0,140 1 0,706 0,141 0,139 0,892 0,142 0,140 1 0,137 0,119 0,143 0,141 ! 0,138 0,141 0,140 0,135 1
,

, 2,046 0,907 ' 1,757 ! 2,079 1,912 11,d25 2,012TCE-GR % 18,2 5,22 1,916 i 0,023 1,914 1,917 0,944 1,910 1,791 0,197

PGUR g/plt ;12,2 4,90 111 ,0 0,900 108,3 113,7 1,000 100,1 111,0 121,9 0,424 99,1 105,2 j 120,5 101,2 j116,7 : 123,2,
PG " 9,1 9,58 100,7 l' 0,367 99,7 1 101 ,7 1,000 89,2 ,104,6 108,4 ;0,346 88,0 104,9 f 106,3 90,4 1104,3 ,110,6

iQG g/m2
1:

1

1652,2 i0,341 i 657,3 1 666,1 560,4 : 647,0 : 689,09,8 2,56 629,3 :0,301 626,4 632,1 i 1,000 558,1 , 677 ,6 555,8

QN-GR " 110 ,6 3,86 10,13 0,048 10,12 10,14 Il ,000 9,20 10,57 10,61 0,703 9,23 10,80 10,34 9,17 10,35 i 10 (lB: '
QP-GR " 10,4 2,22 1,94 0,431 1,93 1,96 1,000 1,73 2,03 2,06 10,709 1,73 2,06 1,99 1,74 2,01 i 2,12

QK-GR " 9,9 1,88 2,73 '0,422 2,71 2,75 1,000 2,48 2,81 2,89 0,810 2,49 2,84 2,79 2,47 2,77 ' 2,99

QMG-GR " 11 ,5 4,42 0,88 0,223 0,88 0,87 1,000 0,79 0,92 0,93 0,143 0,80 0,93 0,92 0,79 0,90 1 0,93

PTFR " 13,4 1,74 131,7 0,816 128,9 134,5 0,983 135,1 137,1 122,7 10,279 132,3 132,3 121,9 137,9 142,3 133,3
!

NTF % 13,7 5,76 0,83 0,279 0,83 0,83 0,975 0,86 0,85 0,77 '0,495 0,85 0,87 0,75 0,87 0,84 0,80

P,OsTF % 24,3 1,00 0,098 0,081 0,098 0,098 1,000 0,106 0,109 0,079 0,296 0,108 0,109 0,076 0,103 0,109 : 0,Oll3

KTF % 15,5 0,75 1,310 0,373 1,332 1,288 10,386 1,313 1,279 1,338 0,405 1,369 1,291 1,336 1,257 1,267 1,340

CA TF % 22,0 1,67 0,122 0,974 0,114 0,129 0,995 0,108 0,120 0,136 0,274 0,104 0,112 0,126 0,113 0,128 0,147

MGTF % 17,4 3,27 0,683 0,330 0,689 0,677 0,174 0,672 0,693 0,684 :0,468 0,665 0,722 0,680 0,678 0,664 10,688
1

NATF % 27,6 2,96 0,021 0,882 0,020 0,022 0,243 0,021 0,022 0,020 ,0,243 0,021 0,020 0,019 0,022 0,023 0,022

MG/CATF - 16,7 7,24 5,873 0,999 6,312 5,434 0,999 6,429 6,003 5,187 0,717 6,637 6,675 5,624 6,222 5,332 4,750

QTFR g/m" 12,3 2,01 822,6 0,687 810,3 834,9 ,0,990 845,1 855,8 767,0 ,0,278 836,5 830,1 764,3 853,7 881,5 769,7

QNTF 9/m2 19,2 4,97 6,827 !0,380 6,627 6,967 :0,998 7,240 7,302 5,939 0,027 7,115 7,197 5,749 7,364 7,406 6,130
:

QPTF 9/m2 28,5 0,80 0,814 0,382 0,800 0,828 1,000 0,893 0,936 0,613 0,239 0,908 0,903 0,588 0,878 0,968 0,637 ,
QKTF " 16,5 6 51 10 73 o 157 10 77 110.69 .b .730 " OF. 110 88 10 25 o 361 11 38 10 73 10 20 10 74 11 03 10 30
lI~l\ït

,; a,b 7,41 1,004 110,972 0,928 1,080 0,788 0,921 11,040 1,052 dO,196 0,874 \ 0,940 ! 0,971 0,968 1 1,140 i1,133
i'



T. 2.1.3.INFLUENCE DE TROIS DOSES DE CHAUX DE DEUX AMENDEMENTS CALCIQUES DIFFERENTS SUR UNE CULTURE DE MAïs SUR VERTISOL HYPER-MAGNESIEN CYCLE ...1 ..
PREMIER CYCLE (1984) - CARACTERISTIQUES "PLANTE".

1 ~ 1 i
11

1 PARAMETRES l' cv X2 1
INFLUENCE DES FACTEURS CONTROLES

1
X ' Nature de l'amendement !\ Dose de CaO

~
Interaction nature t dose

des i Calcaire Gyp s e
: 1

Gypse! Pté FiSigles Uni tés: % V.R. Pté F al ca ire 4t/ha 1 8t/ha 112t/ha
h

1
'! Pté F 4t/ha i 8t/ha 12t/ha 4t/ha 8t/ha 12t/ha

,

QMGTF g/m2 21,6 4,55 5,622 0,141 5,597 5,646 1 0,834 5,692 5,925 ! 5,249 0,128 5, 582 : 5,997 i 5, 213 5,802 i 5,852 5,285

QTN " 9,4 4,81 16,96! 0,447 16,81 17,10 0,993 16,44 17,87 16,55 0,459 16,34 117 ,99 !16,09 16,54 1 17,76 : 17,01 1

QTP \1 i 11,9 2,01 2,755, 0,482 2,727 2,783 0,998 2,624 2,970 ' 2,672 0,459 2,633 i2,966 2,583 2,614 1 2,974 : 2,762
1

QTK \1 13,3 6,50 13,46 0,086 13,48 13,44 0,4442 13,54 13,69 13,14 0,406 13,87 13,58 ·12,99 13,21 1 13,80 : 13,29

QTMG \1 18,5 4,68 6,499 0,123 6,478
1

6,520 0,823 6,484 6,840 . 6,174 ! 0,143 6,377 6,924 6,133 6,570 i 6,756 . 6,215, ,

li
1 1 1

,
,

:
!

1 ,
;

1
i

1

,

1

1 i,
i
;

i
i
1

1
!

1

,

i
1 i
1



2.2. Récapitulatif des analyses de variance des paramètres "sollI

observés en début de cycle (84.A)

(pour les sigles cf l 1 annexe 1.2.).

17.



T.2.2.1·INFLUENCE DE TROIS DOSES DE CHAUX DE DEUX AMENDEMENTS CALCIQUES DIFFERENTS SUR UNE CULTURE DE MAïs SUR VERTISOL HYPER-MAGNESIEN : CYCLE \$1;I4.(A)
ETAT DES CARACTERISTIQUES "SOL" DANS L'HORIZON (0-20).cm AVANT L'APPLICATION DES AMENDEMENTS.

,
~ ! ! •"

1 PARAMETRES i CV X2 i ;i INFLUENCE DES FACTEURS CONTROLES
1

X 'Nature de l'amendement '! Dose de CaO
~ Interaction nature * dose

1
des

1

; Calcaire Gyp 5 eil[Si gles Unités % , V.R. Pté F al ca i rel Gypse 1 Pté F 4t/ha 8t/ha j12t/ha ,! Pté F 8t/ha 12t/ha 12t/ha1 i 4t/ha 4t/ha 8t/ha

AO-20 % 9,3 19,53 47,18 ' 0,401 46,90 47,46 10,216 46,72 47,21 i 4/,02 0,!l48 47,34 47,50 • 45,86 46,10 46,92 49,3<3
1 1 i

LFO-20 % 9,0 2,48 16, 29 ~ 0,477 16,17 16,42 0,820 16,52 15,83 16,54 0,643 16,74 1 15,59 ! 16,17 16,29 i 16,06 16,92
11,

1 1LGO-20 % 1 14,9 11,00 9,00 1 0,450 9,12 8,88 0,951 8,65 8,78 9,57 0,726 8,89 1 9,14 9,33 8,40
1

8,41 9,82,
1 , ,

SFO-20 % 14,2 13,07 14,38 i 0,459 14,23 14,54 0,923 14,67 14,90 13,58 0,222 14,30 14,75 i 13,64 15,03
1

15,05 : 13,53

SGO-20 % 66,0 37,64 8,10 i 0,461 8,50 7,70 0,058 8,28 8,24 7,80 : 0,809 7,44 8,26 1 9,81 9,11 i 8,22 5,7d
1

1 :,

! HCCO-20 %
"

9,6 20,81 44,61 0,478 44,24 44,98 10,137 44,50 44,34 44,99 0,775 44,96 ! 44,40 i 43,36 44,04 44,28 : 45,62

RUQ-20 % 15,9 16,62 16,16 1 0,847 15,72 16,59 ! 16,13 16,18 16,16 0,416 15,95 15,93 15,28 16,30
1

16,44 17,04i0,003 i ,

CO-20 0/
00 8,3 0,493 i0,903 25,73

,
25,37 i 25,283,23 25,52 1 25,69 25,35 25,08 24,75 0,900 26,27 24,13 26,18 25,40 l

NO-2O 0/00 6,6 3,46 2,05 1 0,784 2,07 2,03 1°,710 2,07 2,01 2,07 0,766 2,12 2,00 2,09 2,02 ! 2,03 2,04
1

\.o/NO-20 - 5,6 6,83 12,46 ! 0,357 12,42 12,50 0,656 12,60 12,30 12,47 0,677 12,62 12,09 12,55 12,59 12,52 : 12,3d

MOO-20 % 8,3 3,40 4,40 0,472 4,43 4,36 0,864 4,49 4,28 4,43 0,912 4,61 4,17 4,51 4,37 4,3H 4,34

PAO ppm 36,9 3,73 15,83 1 0,346 15,17 16,50 0,402 14,83 16,25 16,42 ! 0,825 15,67 15,83 14,00 14,00 16,67 18,d3

PT ppm 13,1 15,37 408,5 0,381 414,2 402,8 0,678 418,8 395,4 411,3 0,382 42,67 392,5 423,3 410,a 39ô,3 1399,2

KO-20 meq/100 23,4 4,38 0,271 0,768 0,261 0,280 0,292 0,262 0,271 0,278 0,328 0,262 0,260 0,262 0,262 0,203 i 0,294
1

NAD-2O " 30,6 10,98 0,358 0,434 0,368 0,347 0,683 0,386 0,340 0,348 0,84 0,421 0,360 0,324 0,351 i 0,3720, 32°1
CAO-20 " 11,7 4,98 4,531 0,335 4,558 4,503 0,753 4,646 4,387 4,558 0,258 4,708 4,450 4,517 4,5J3 4,325 4,60U

i

"
,

i 0,923 42,383 . 38,825 41,158 42,767 43,25JMGO-20 10,4 19,32 41,904 0,353 41,414 142,394 0,653 41,771 42,900 41,042 43,033

SBE " 9,9 22,58 47,063 0,418 46,602 47,524 0,479 47,065 47,899 46,226 0,919 47,775 48,103 43,927 46,355 47,694 48,524

TO-20 " 7,3 2,09 52,560 0,118 52,625 52,494 0,173 52,608 52,192 52,879 1 0,950 54,208 52,108 51,558 51,ùOa 52 275 54,2uO :
1

S/TO-2e - 7,7 5,16 0,896 ! 0,713 0,887 0,905 0,909 0,898 0,918 0,873 0,414 0,889 0,923 0,850 0,907 0,913 0,095

CA/I~G - 11,2 1,33 0,108 0,839 0,111 0,106 :0,979 0,111 0,102 0,112 0,758 0,111 0,104 0,117 0,112 0,101 0,106
0-20
RAPO-?O - 20 9 3 30, 179 3 o 355 183 5 175,1 0,298 179,2 1184,0 174,7 0,670 181,3 197,3 174,9 177,1 170,7 177 ,6



......
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T.2.2.2. INFLUENCE DE TROIS DOSES DE CHAUX DE DEUX AMENDEMENTS CALCIQUES DIFFERENTS SUR UNE CULTURE DE MAïs SUR VERTISOL HYPER-MAGNESIEN CYCLE .~~q~(.A}

ETAT DES CARACTERISTIQUES "SOL" DANS L' HORI ZON (0- 20}cm AVANT L'APPLICATION ùES Ar~ENDEMENTS.

1 PARAMETRES
r 1 X2 ! il INFLUENCE DES FACTEURS CONTROLES

1
1

CV 1 :'
1

X
1 Nature de l'amendement :1 Dose de CaO Il Interaction nature * dose

1
: des

Gypse 1
Calcaire Gyp s e

:Si gles Uni tés % 1 V.R. . Pté F a1caire Pté F 4t/ha ! 8t/ha i12t/ha
ii

i 'l Pté F 4t/ha 1 Bt/ha 12t/ha 4t/ha Bt/ha 12t/ha
1 1 :

1
1 i

15,B67PH-H20 2,0 2,10 1 5,781 5,842 0,842 5,808 5,846 15,779 0,632 5,750 1 5,825 i 5,767 5,867 5,792- 5,811 ; 0,964

PH- KCL - 2,2 3,33 4,787 ; 0,766 4,772 4,803 0,818 4,788 4,817 14,758 . 0,425 4,758 . 4 825 1 4 733 4,817 i4,d08 .4,783
, l '

KT-lA meq/10Q! 17,5 22,22 0,968 10,221 0,974 0,963 0,675 0,981 0,998 0,926 0,456 1,012 1,007 0,902 0,950 j ù,9dd 0,950

NAT-lA " 22,4 0,85 0,474 iO,452 0,467 0,482 0,935 0,518 0,447 0,459 0,980 0,558 0,437 0,405 0,477 10,458 :0,513

. CAT-IA " 9,5 14,00 6,72510,005 6,731 . ,6,720 1 0,916 6,695 i 6,953 6,527 1 0,409 6,796 : 6,B15 ! 6,581 6,595 7,092 6,474
1 1 i

~lGT- lA " ; 11,6 1,24 109,8 i0,951 106,7 112,9
1

0,840 109,9 ' 113,4 106,2 , 0,220 106,9 1 111,6 101,7 112,9 115,3 110,6

i

Il
!

1
! :

1

,

i
1

1 1 1

1 1
,

,
1

11

1
:

1
1
i

1
1

!
1

1

: 1 1
1

1

1
1

i
1



T.2.2.3. INFLUENCE DE TROIS DOSES DE CHAUX DE DEUX AMENDEMENTS CALCIQUES DIFFERENTS SUR UNE CULTURE DE MAIS SUR VERTISOL HYPER-MAGNESIEN CYCLE f~~~ . .(A)
ETAT DES CARACTERISTIQUES "SOL" DANS L'HORIZON (20-40)cm AVANT L'APPLICATION DES AflENDH1EIHS.

1 PARAMETRES
1 ,

X2 1
II INFLUENCE DES FACTEURS CONTROLES

1
1

CV
1 des X ' Na ture de l'amendement !I Dose de CaO Il Interaction nature , dose
! l, Calcaire Gyp s e
[Sigles Unités % V.R. Pté F al ca i re Gypse' Pté F 4t/ha 8t/ha 112t/ha ", i! Pté F 4t/ha , 8t/ha 12t/ha 4t/ha 8t/ha 12t/ha,

A2 % 10,8 18,87 48,63 1 0,008 48,63 48,63 0,485 48,82 47,65 ! 49,41 0,747 49,75 148 ,21 i 47,92 47,89 1 47,10 50,9U,
LF2 % 7,1 3,20 15,87 ! 0,413 15,98 15,76 0,376 15,70 15,89 16,02 0,191 15,78 i 16,13 116,05 15,63 : 15,66

,
15,99 i!

% 0,416 8,68 8,84 0,617 8,92 8,78 1 8,58 0,757 9,08 8,57 ! d,38 8,~6 1 8,98
1

8,7iJ
1 LG2 9,5 3,36 8,76 1

! , 1
1 , 1

%
,

10,5 8,83 14,05 0,713 13,86 14,24 0,384 13,96 14,29 13,89 0,335 13,55 1 14 ,18 Jl3,85 14,38 1 14,41 ; 13,93
1 SF2 1

. SG2 % Il 71,0 15,18 8,32 1 0,218 8,51 1 8,13 0,294 8,54 8,91 7,51 r 0,750 7,58 1 8,60 9,36 9,50 i 9,22 5,67
! 1

,

i HCC2 %
,

11,4 12,03 47,39 • 0,170 47,52 47,26 1 0,102 47,19 147,17 47,80 i 0,425 47,91 1 47,93 146,73 46,48 46,42 ! 48,8d, 1
,

HPFP2 % 1 10,9 8,76 30,44 0,137 30,37 30,50
1

0,697 30,22 29,81 31,28 i 0,482 30,76 \29,73 30,63 29,68 29,90
1

31,93,
RU2 % 19,2 9,63 16,95 0,385 17,15 16,75 1 0,317 16,97 17,36 16,53 0,421 17,15 18,2 16,10 16,79 i 16,52 1 16,95

1

C2 % 14,4 3,13 2,112 i, 0,825 2,162 2,062 0,446 2,167 2,090 2,077 0,341 2,242 2,093 2,150 2,092 i 2,087
i

2,005

N2 0/00 11,3 0,14 1,713 0,838 1,746 1,680 0,359 1,782 1,682 1,723 1 0,122 1,769 1,699 1,768 1,696 1,665
,

1,678
1

C/N2 - 7,4 3,08 12,34 0,487 12,41 12,26 0,825 12,53 12,43 12,05 10,466 12,73 12,31 12,19 12,33 12,54 111,91

M02 % 13,0 1,04 3,654 0,762 3,722 3,586 0,402 3,733 3,596 3,633 i 0,211 3,850 3,617 3,70ll 3,617 3,575 3,567

PA02 ppm 40,1 1,44 9,167 0,295 9,333 9,000 0,020 9,083 9,292 9,125 ' 0,793 9,750 10,083 8,167 8,417 8,500 ilo,083

PT2 ppm 14,9 0,22 314,6 0,706 320,6 308,6 0,391 322,5 310,0 311,3 0,056 330,8 315,8 315,0 314,2 304,2 307,5

K2 meq % 33,4 3,22 0,196 0,480 0,201 0,191 0,828 0,210 0,175 0,203 0,905 0,238 0,179 0,188 0,182 0,172 0,219

NA2 " 23,4 1,42 0,336 0,879 0,351 0,321 0,419 0,353 0,327 0,327 10,906 0,397 0,319 0,336 0,310 ll,335 1 O,31d

CA2 " 10,0 1,05 4,407 0,873 4,489 4,325 0,114 4,425 4,371 4,425 1 0,117 4,542 4,425 4,500 4,308 4,317 4,350

MG2 " 11,9 22,65 43,35 0,387 43,03 43,67 0,472 42,98 42,74 44,33 0,402 43,16 43,11 42,83 42,79 42,37 45,d4

52 " 10,6 19,16 48,29 0,277 48,07 48,50 . 0,500 47,96 47,51 49,29 ! 0,626 48,33 48,03 47,85 47,59 47,19 50,73

iT2 " 6,8 12,25 52,81 ! 0,224 52,93 52,69 i 0,482 52,83 52,19 53,40 0,866 53,93 52,50 52,35 51,73 51,88 54,44
1

SIT2 - 4,8 8,09 0,913 0,708 0,908 0,919 ' 0,494 0,907 0,911 0,922 0,496 0,897 0,914 0,913 0,918 O,90d 0,932

CA/MG2 - 17,9 12,10 0,102 0,768 0,105 0,100 0,209 0,104 1 0,103 0,100 0,330 0,106 0,104 0,106 0,102 0,102 ll,095 1

\ RAP? 32,6 4,27 266.9 0.488 259.5 ! 274.2 0,689 245,3 1 285,4 1 263,9 1 0.416 223,7 1 284,1 i70,e ~ 236,71 207 ,1 1- !
L 1

N
C



T. 2.2.4. INFLUE~,:~ DE TRC!;5 DOSES DE CHAUX DE DEUX AME~DE~~E:;rs CALC 10 _::5 DIFFEP:~"iS SUR ;';: CUL ;'JRE DE w.: 5 SUR VERTI SOL HYPER-:-1AGNES :~N : CYCLE ..~~~~ (!\)
ETAT DES CARACTERISTIQUES "SOL" DANS L'HORIZON (20-40)cm AVA~T L'APPLICATION DES AMENDEMENTS .

1
. 1 ! ~

-

i P';RA:·:EiRES CV Xo
..

I~FLUE~CE JES FACTEURS CO~7ROLES

1 des

1

X Nature de l'amendement '1 Dose de CaO r Interaction nature t' jase

! 1 C a lcaire Gyp 5 e

:Si gles Unités 1 V.R. Pté F alcairel Gypse: Pté F 4t/ha : 8t/ha i12t/ha
,

>0 1 Pté F 4t/ha at/ha i2t/ha 4t/;',a St/ha 12t! r,a

1 1
:

PHE2 - ! 5,6 ! 1,81 6,033,0,116 6,039 6,028 i 0,430 5,962 :6,050 i6,087 i 0,311 5,959 6,025 6,142 5,975 .6,075 6,033
1

PHK2 - ! 2,4 ! 4,08 4,872 .0,941 4,844 4,900 : 0,618 4,862 14,900 !4,854 ! 0,332 4,342 1 4,883 i 4,808 4,883 ! 4,917 4,900
1

,
1

0,952 : 0,323 10,968 1 0,921 1 0,748
1

0,917 : 0,973 • 0,942
KT21\ meq % ; 15,4 3,95 0,959 0,944 0,468 0,966 1,014 0,963 ill,900

1Mm

i
1 \ , 1 1

" l 29,7 i17,77 0,686 , 0,151 0,691 10,682 0,956 0,776 10,634 i0,643 0,355 0,813 :0,619 0,640 0,739 , 0,649 0.Ô57
1

CAT2A " i 10,9 1 12 ,30 6,587 . 0,022 6,590 ; 6.585 i 0.451 6,652 !6,657
1

1 0,133 6,688 16,595 .6,486 6,615 .6,718 6,42216,454 1

; MGT2A " ! 12,5 lG,91 118,7: 0,976 114,4 1 122 ,9 • 0,910 118,1 i 123,8 114,0 1 0,397 113,4 :122,!l d07,l 122,8 124,9 : 121,0

1

,. i

! 1 1
li , 1 ;

1 i 1 :

li !

1

1
..

1
\

j

i
1 :

.1 1 i
~ l'

~ 1

l'

1
1

1

1
!

~ 1 r 1

1 1
:

~
1 1·

l,
:

1

1
,

1

1

1

1

,
11 !:

1

~
1

r 1
1

1 i
1

,
1 1

1

i
1

1
i

i'
Il II

1

1 li i

l,
1

1

:1

1 !

1 l,
!,

li Il 1
!

Il
Il

i
1

1
i

1 ~
1

,:
Il 1

1

1

i

1
1

1

! 1



22.

2.3. Récapitulatif des analyses de variance des paramètres I sol"

observés en fin de cycle (84 B)

(pour les sigles cf l'annexe 1.2.).



T.2.3lNFLUENCE DE TROIS DOSES DE CHAUX DE DEUX AMENDEMENTS CALCIQUES DIFFERENTS SUR UNE CULTURE DE MAIS SUR VERTISOL HYPER-MAGNESIEN : CYCLE .19QQ(B)
ETAT DES CARACTERISTIQUES "SOL" DE L'HORIZON (0-20)cm A LA FIN DU PREMIER CYCLE, APRES APPORT DES AMENDEHENTS CALCIQUES.

1 ~ ! ,
'1

1 PARAMETRES li CV. X2 u '1

1 des X
1 Na tu re de l'amendement ,1

! : 1

ISi gles Unités % \ V.R. Pté F a1ca i rel Gypse 1 Pté F
1 1

1 1 1

CIB % 6,9 8,89 2,626 i 0,782 2,653 2,599 0,960

NIB 0/00 6,6 6,80 2,044!O,773 2,064 2,024 0,996

C/NIB - 2,8 4,98 12,85 i 0,092 12,86 12,85 0,900

PHEIB - i 3,6 3,19 7, 246 1. 0,947 7,308 7,183 1,000
\

, PHEKCII - Il 4,2 0,09 6,215 1'0,911 6,269 16,161 1 l,DaO
! lIB i

1 1
1 F

1

Il1

1

'1
1

i

1

1

1

INFLUENCE DES FACTEURS CONTROLES
Dose de CaO Il Interaction nature. dose

1~
Calcaire Gyp s e

4t/ha 8t/ha i12t/ha 'i Pté F 4t/ha 8t/ha 12t/ha 4t/ha 8t/ha 12t/ha,

2,702 2,563 1 2,613 ' 0,668 2,766 j 2,547 i 2,647 2,639 : 2,579 2,579
1

2,124 1,982 2,027 ; 0,230 2,155 1l,9a6 12,051 2,092
1 2,ù02 1

\
! 1,978 :

12,72 12,94 1 12,90 0,873 12,34 112,83 112,90 12,61 i 13,05 12,89
1 :

1

6,762 7,367 7,608 0,170 6,850 7,40il ; 7,667 6,ô75 ! 7,325
i 7,550

1

5,708 i6,325 6,612
j

0,227 5,792 ! 6,375 i 6,642 5,625 6,275 6,583.
i !

1 :

.11 s'agit du C.V. de l'analyse de variance du carré latin
i 1

•• Il s'agit du X2 de BARTLETT du test d'homogénéité des variances résiduelles, les blocs
étant pris sur les lignes.

N
W



3 - ANALYSES DE VARIANCE.

24.



•

3.1. Analyses de variance des paramètres "plante"

(pour les sigles cf l'annexe 1.1.).

25 .



l - DGNNEES OBSERVEES
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x tH
xm
X13k

X "1' ,.
~~~

X22~

bloc:

:;;:' ,-. f ..,
~..JIV~~

14•• 73

14.765
14.864
14.765

14,765
14.519
1~.370

14.222
14.22i
14.469

bloc 2

14.667
14.370

15.210
~.4 ~ "!;
...... L ....... ""' .... "
.:..,..~LL

:4.8é4

~4.3!5

~. 1 t ..,
~".O.i.j

t5.111
14.S68

bloc 3

13.926

14.7!b

15.0é2
14.222

14.420

14.667... ;; ~

.'t.OOI
101 ;·-,i
~"t • ..:;~ Jo

01 ü;: 4

~ C' f + 4
,;, ..; ... ~ ~

'l:' 1,1"',
• ..;.V;~

fI:' ,·,t·"
':'".:.'J.l"::

141617
141?~4

14.617

~ r r, ~ '"'
.l.,). ,,'1_

f ~ 'T--:',',
,".";IV

14.963
15.4ü]
~ e' ,;,.
~ -..i. ~ .. .:.

bl:: ::

14.370
14.765
14.420

14.364
,; J .,. .., f
.. "'t •.)-' ~

• t:'; ;,.
~"I'.",;.'"

~!:' <-t f ;\
,i,,,:.";:'.i,V

14.667
14. b~7
15. ~ i 1

bloc 0

• A A, i"'",
.'1.'10'

14.519
14.815

:4.370
15.012
14.420

j A ; .-,'"
~ ~. ~.o:,..;:

14.222

4 A ; 4 ..,
~ "'t. C~:

• J ""'.~,.,

~"':'I";:'''::'~

~4.469

2 - ~CYENHE3 ET ECAR75 RELAT!FS

x ·,. : 14.652

X : ~ J j.. ~~. -0.081 ï -, 14.664 0.08i~ .. .1,. • ..,.,)7 ..:: •• = ,

X • = 14.1:11 r, ",n,
X '1 = 14.751 ( 0.68l X ~ = 14,593 , -0,40)• t. -v.~o: .L. • .>.

X .= 14.656 0.(3) ï .., : 14.647 , -0.03)• Il. •• i- 1

X
; . = 14.510 -0.96) ï .., = 14. HO ( O.95l X

..., = 14.617 / " ro.":"'l
Jo!. .... i.j, , -'JI i.';:

X .." = 14.712
, 0.41) X

..,.., = 14.712 / 0.41 ) X 23. = 14.568 , -0.57;":'l, 1 ":'i,.. \ i

X 1.! = 14.653 O.Ol}

ï .11 = 14.687 0.241
X .,! = :4.757 O.72}
X .31 = 14.523 ( -0.B81

X1.2 = 14.626 ( -C.lai

X 12: 14.535 ( -O.BOl
X .22 = 14.745 { C.641
X.32 = 14,663 ( 0.07)

X2.1 = 14.658 ~ 0.051 12.2= 14.669! 0.12)

X ~1l =
X ,12 =
X 211 =
X212 =

X 1. :

X 14 =

14.576 ( -0.51)
14.444 ~ -1.4U
14.798! 1.00)
14.626 ( -0.18i

14.551 -0. bBl
14.81'1 L 14)

X 121 =

X 221 =
X222 =

X 12 =
i 15 =

14.798 (
14.782 l
14.716
14.708

14.765
14.687

;).89}

0.44)
1\ ... ,,\
\; • ..iC:

C-. 78 i
....j A \
V.,4"fJ

X
,.,,, -

, .. ,J~ -

t 231 =
ï 232 :

X 13 =
t 16 =

14.584 1 -0.46:
14.650 { -0.01
141461 { -:.3C}
14.675 ( 0.16:

14.613 ! -0.26)

XIl = 14.576 ( -0.51)
~ 14 = 14.564 ( -0.(0)

X.2 : 14. BIS Lill
i 15: :4.675 ( 0.16)

x.3 = 141Î12 ( 0.41;
:~.n6 = 14.568 ( -;).57)
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3 - AN~L1SE JE L~ VARIANSE

,--------------------------------------------~-------- --------------------------------------------_:. .
DISPOSITIFS E~PER!~ENiAUX CûNS1jERES

CRITERES RETENUS
: Blocs pris sur les lignes : Sices pris sur les calcD0es :ar:-e :atin
, : ,. . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESr:UELLES
VRI (c~lIl

YR2 (::\'2Xl

HO~06ENEjTE JES V.R.
KI 2 DE BARTLETT
PRDBABILITE DU KI 2

F OBSERVES ET PR09ABILl;ES
- AJ'!ENDEl'lENT
- DOSE
- AMENDEJ'!ENTIDüSE
- SUBSIDIAIRE
- A"EHDEJ'!EHTtSUBSIDIAIRE :
- ~DSEfSUBSrDrA!RE

- AMENDEJ'!IDGSEtSUBSID

F OBSERVES ET PR~BAB!LITES

SI LES V.R. SDNT MC~CSENES

8.68702E-02
1.87!;45E-Ol
1.4S'961E-C1

1. 977fjOE+~)C
!.ooooo

0.126 tO.275)
2.073 !O.855}
1.636 (0.786)
0.007 (0.063)
0.044 (0.171)
0.854 iO.441)
0.096 tOI C92;

2.0>
3.0}

1. 03J39E -(i 1
1.21933E-Ol
1.62983E-Ol

1. 1n8éE+00
1.00000

., lOb ~O.254)VI

1. 743 (O.8Cb)
~ 7"-' {ü,7:Q}l ...'1 Cl

0.010 u, I"n\
·...i. v: 7 J

0.041 ((i.164)
0.786 tO,4ïC}
0.089 rO.085::

2.2)
" ~'.:. • .1

2. SI

7,78472E-ù2

0.141
2.313
1182b

lC.288)

tO.8Hi

- AiŒNDE!'!ENT
- DOSE
- AXENnE~ENTIDCSE

- SUBSIDIAIRE
- AMENDEMENT.SUBS!~!A!RE :

0.085
~ ~ f\"
~. '"''-'''-
1.107
0.009
0.052

('" 1"\.,."\
V.':'';;~J

(0.746)
(0.661)
(û.OBO)
(0.184)

1.053 (0.642)
'}.009 (0.07B)
0.049 (0.190)



ANA:"YSE DE
VARIANCE
an::ee:1984

1 - DONNEES oeSERVEES

rNF~~ENCE DE 3 SGSES nE CAO DE 2 ;~ENDE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE ~AIS SUR VERTISOl HYPERMASNEEIEN

date lÇ84 28
para!letre: DR
unite olt/!2

~l oc 1 bloc '"' bloc .,) blûc 4 bloc 5 ...,"'.- ô, .:. ';.10;"''-

X m 6.469 b.321 6.420 6.420 6.025 6.321 ' ..,"" ... 6.321 6.420 6.272 6.272 6.272C.i.:'

X 12k 5.827 173 6.370 6.222 6.370 ' .,~.., ~ "'T'C' 6,272 6.074 6.123 6.272 6.469'J. O.~j;: o./O.J

X ~"'1. 0.864 0.272 6. 123 6. r20 6.321 5.679 5.877 6.321 6.272 6.370 6.519 6.272
'''~

, 21k 5.975 ,~, ~:c C' ""'-': 6.025 6.469 0.222 6. 1.''')1' 6.469 5.926 6.420 6.420 6. 177
À ~.e':'J ,~" ll-.)

,
22k ' ....,:,., ô.272 L 1"':!t '1:" '-::C' ' .,.", 6.321 6.074 • ,"II 5.977 ' p, 6.272 6.272, 0.'::';"4 '.JI '-'4j, .J, ~ l."j O."d 0,""4j, o•• , "

v 23k 6.469 ' C'tC 6.519 5.778 6.321 6 '1,"1 6.272 6.519 6.222 0.123 6.025 5.778., O• .J: • '''i;''

2 - ~DfENNES ET ECARTS ~ELATIF5

x .. : 6.251

'1 , : 6.287 \ 0.57)A ,.

X .. = ô.261 ( O. 161

'1 f : 6.257 ( 0.09;A ...
1 ., : . "17 ( 1.05)1: • o•.JO'. ',f : 6.~O6 ( -0.72lj, ....

X 1.1: 6.307 ( 0.90)

X .11: 6.21B { -0.531
X.21: 6.235 { -0.26)
X .31: 0.317 1 1.(5)

X2.. = 6.215 ( -0.57)

X.2.: 6.237 ( -0.23)

1 .• 2 : 0.246 1 -0.09)

X 12.: 6.267 i 0.26)
X?? = 6.206 ( -O.72!

X1.2 : 6.266 ( 0.24)

1 .12 = 6.305 ( 0.86)
1 .22 : 6.239 1 -0.201
1.32: 6.193 (-0.°2)

.3. = 6.255 fJ. J7)

X 13.: 6.276 ( 0.39)
X23.: 6.235 ( -0.261

X2.1: 6.206 1 -0.721 X 2.2: 6.225 ( -0.42)

XIII :
X 112 :
X 211 :
1 212 :

6.313 ( 0.991
0.321 ( 1.12!
6.123 ( -2.04)
6.288 0.59)

X 121 =
X 122 =
X 221 :
1 ??? =

6.280 1 0.461
6.255 ( o.on
6.189 ( -0.99)
6.222 ( -0.46)

X 131: 6.329 ( 1.251
X 132: 6.222 ( -0.461
X 231: 6.305 ( 0.8bl
X232: 6.165 1 -1.38i

XL!:
(~4 :

• '1"1o• .,;••

é.300 {
1.12)
0.79;

XL2 :
XL5 :

6.202 { -0.791
6.189 ( -r).99)

XU
l Lb =

6.243 ( -0.131
6.251 ( -0.(0)

XMl: 6.300 ( 0.79)
X"4: 6.247 1 -0.071

X112: 6.325 ( 1.18)
X~5: 6.156 ( -1.51)

1 l'!3 = b.181 ( -1.121
1 Mb: ~.290' 0.721
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3 - ANAL~SE DE LA ~~RIANCE

CRITE~ES RETENUS
D!5POSITIFS EXP~R!~ENTAUX CON5!DERES

1 1. .
: BIDcs pris sur les liqr.es : Blocs pris sur les colonnes Carre l aU n

4 • 4 & _

_ t • • •

VARIANCES RES;~UELLES

HCMûSENE!;E DES V.R.
KI 2 DE BARTLETT
PRC~AB!L!TE DU K! 2

F OBSERVES ET PRDB~BIlITE5

- AMENDEMENT
- DOSE
- AMENDEMENTIDOSE
- 5U9S!D!A!RE
- H~ENDE~ENTfSUBS!DIH!RE :
- DDSEfSUBSIDIAIRE
- A"ENDEMfDGSEfSUBSID

5. 90317E-~)2
4.264'13E-02
5.15911~-02

2.25241E-:J1
c).00000

1. 55! lO.778)
0.067 (').065)
{) qt (0.123).... .1. ......

0.051 (0.176)
0.318 {i).4î6)
!.301 (0.710)
0.261 ((J.224)

... .j j

3.6)

5.41381E-02
4.A545E-ü2
5.203COE-02

1.5:,966E -1) 1

1.692 (0.797)
0.073 D.071)
0.143 :0.133)
O.~J54 (0.180)
0.315 (0.4:4)
1. 290 (o. nn
0.258 (0.223)

~. il

3.2i
~ 1 \
.jo.Qi

!.540 tO.773)
0.067 \0.065)
0.130 IC.122)

.3.9)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO~OGENES

- AKENDEl'lENT
- DOSE
- AMENDEMENTIDGSE
- SUBSIDIAIRE
- AMENDEKENTfSUBSIDIAIRE :
- DOSEt5UBSID!AIRE
- AMENDEMfDOSEtSUBSID

t.706 ((J.805) , ~71 (0.814)1 • 1 ~ •

0.074 0.(72) 0.077 (0.074)
0.145 IO.134i 0.150 {O.139l
0.040 (0.164) 0.042 (O.lbiJ
0.305 {'J.410) 0.317 1O.417l
1.250 (0.705l 1.297 (0.718)
0.251 10.218) 0.260 {O.225)
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- DONNEES 08SERVEES

30

;,~ GC 1 OC "' b:cc ., OC 4 J2 ,:;c 5 hl cc 0... ,
~, i. ~ ..;;.

X
, ,

~. <: 086 J. 679 7 062 <: ~~Çj ~ 1::0(, 5. 333 5. i:~'" <: 7:8 6 025 5. 728 <:: 52~j 5. 53:, .... .... L.i ... "'.;..o'••• c,::,,' .... ....
., 1'" ~ ~"1 <: 481 '1:' C''!1 o. 321 5. v.jj

., "t';''' 6. 32! 6. 1'23 5. 723 ~. 136 5. 581) " O"LA .. ..:t:. ·h J.J • ", ...1. J.J" ~. ~.... ". ...i.

1 13,: 6. '"'''0 ~ 7:8 ~. ""'C; 6. t·.,'T <: 728 J.
.,-rr <: 70Q 6. 1'" ~ ,,~~ <: 778 t:: 778 6. 173~i..i. .J. ..... Il ... 1":J- .... ~.,j"; ", J .. l.i .':',j .J. 7i.J oJ.

t 2!k 5.432 ~ 580 t:: 926 074 5 '1:''''1
j. 580 <: 53! <: 679 <: 383 <: e7Ç 074 5. ~~"T

J. ", O. J.~' ~ ,je ", '.i. O. ;.;: f

X 22k " 87~ 6. :'74 J. 630 <: 234 ~ 778 1": 5. 580 ~ 284 5. "'":,;,r <: 284 6. G25 <: '''0.J. ""'" .J • 0 ......' J • ';;'.jJ .J. ....0, ,

X 23k 6. ' "';'7 377 5.877 <: ."~ ~ <: 827 5. 77"5 <: 728 o. 4. ..../I!... 5.531 ~. 988 ~ 18:j,~'; ;;. oJ. "te!
_......

t't'w' .J.

2 - ~GvE~NES ET tCHRTS RELATIFS

= 5.667

X
, = " b78 DI 18) '/ ., oc: il:" ( -.).18i.J. A ... .- ,,;.0..;/

X 1. = <: 718 0.9(;) X
.,

= 5.5.33 \
_7 37j .3. = ~ 751 1. 43)oJ • • .!.. L. .J.

i = J. ..,,'"" G.B! i
., ' . : !:' ,''''\i -0.81):U .\ .. ~.o.:. .. \

•
X 1 ! : 5. 741 1.29) X 12. = 5.412 { -4.51) X

,,.
: 5. B81 ! 76).. .1. • ;,). ,).

" 21. = 5.695 ').5C') " "'-;: : 5.654 ~ -0.23i y 0" : 5. &21
, -0.811A A LL. ~ "'''' 1

fi 1 t _
., ,1. •• - 2.24) X 1. 2 = { -1.88) X 2.1 = 5.632 -O.62i v ,.., ~ _

;. k.";; - 5.682 { 0.25)

X .11: 5.753 ( 1.51i
X 71 = 5.654 ( -0.23)
X •31: 5. 733 ( 1. 15)

X .12 : 5.683; 0.28)
X.22 : 5.412 1 -4.51l
X •32 : 5. 770 1 1. 80 )

X 111 =
X 112 =
X 2!1 =
X 212 :

5.360 ( 3.40)
5.621 ( -O.81i
:;. 646 ( -(U8 i
5.745 ( 1. 371

X 121 =
lm:

X 77'1 =

5.621 { -O.3!}
5.202 -2.22i
5.687! C.35)
5.621 i -0.81l

X 131 :

~ ')~t -
Il ~..; .. -

X232 :

5. 9i~1

5.860
5.:64
5.679

4" 13)
3.401

-1. 33;
0.21 )

XL1 = 5.724 ( LOO;
X L4 5.823 i 2.75)

X Ml = 5.782! 2.02}
X!1J : 5.7B2 2. '}2)

X L2: 5.913 ( 4.421
XL5: 5.527 -2.48)

X~2: 5.798 2.31.1
XM5 = 5.630 1 -0.67}

X": 5.313' -b.26l
X~6 5.700 0.571

X lE = 5.778 1. 95;
X~6 = 5.235 -7.64}
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D:SFOSITIFS ElPE~I~EN:~UX CD~S!DERES

:----------------------------------------------------- ---------------------------------------------~

: Blocs pris sur les liqnes : 910c; pris sur les colonnes Carre 1ati:i
:-------------------------------:--------------------------------:--------------------------------:--------------------------------;

VAR!ANCE5 RE5!DUE~LES

1}R3 ~c ... 3!l

4.! 7515E-01
1.6~261E-iJl

2.13351E-ül

11.4;
7.1)

9.2j
1.?537GE-Gl
2.06'129E-Ol

7.8l
8.0l

[ 10.8,·

HOMOGE~EI:E ~E5 ~.R.

K: : DE 9ARTLETT
?P:B~9!L!TE DU K~ 2

3.11840E+0C

o. 8':i2 ~c. 463)
O.~2G (O.414i

(:.020 {C.ll?)
(1. 884 :cr. 428 }
1.015 ('J.618)

(0.G84I.

~. : -,,)0

;"', 0::"0
';&",Ji 'J

0.aa7

0.018 10. 111 )
0.795 (0.466)
0.912 (0.417)
0.931 {O.381i
1.684 (0.796)
0.56! (0.417)
0.::84 (03.081 )

- SUFS!DIAIR.E
- ~MENDEMENTiS~BSID!~!RE :
- ~DSEfSUBS!DT~rRE

F DB5ES~E5 ET PROBABILITES
- ~!'IENDEMENT

- DOSE
- AMENDEMENT+DGSE

F OBSERVES ET PROBABILITES
SI LES V.H. SONT HO~CGENES

- ';MENDE!1ENr
- DOSE
- hMENDEMENT+DOSE
- 5UBS!D:AIRE
- AMENDEMENTtS~BS!ùIAlRE :
- DCSE~SUBSIDIHIRE

- AMENDEMfDOSEtSUBSID

0.026 \!J.134; 0.026 'f', !34i',\..

1.144 ((1.673) 1. 15û {0.6751
1.313 (CI i'''"t'':'\ 1.320 {O.724}: ';.J)

0.524 (0.479) 0.527 (0.4781
t ""'~I-' {û.73Q) 1.245 (0.731).L.i.,jj

0.413 (0.330) 0.415 [0.332)
0.062 (0.060) 0.062 (0.0611
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3 - ~NALYSE DE ~A VAR:ANCE ...

CRITERE5 RETENUS
DISPOSITIFS EXPER!~ENT~UX CDN5IDERES

._------------------------------------------------------------------------------------------------_.. .
: Blocs pris sur les li~nes : Blocs cris sur les colonnes Carre latiol

:-------------------------------:--------------------------------:--------------------------------:--------------------------------:

VAR!rlNCE5 RESIDUELLES
VRl {c't'l:i

!JR3 !c'f3i.l

HD~ûSENEITE :~5 V.RI
KI 2 :E B~RTL~TT

PPG8~B!LITE DU KI 2

4.17515E-Cl
l.63261E-OJ
2.13351E-ül

3.!1340E+00
0.0 i)iJÛCi

1 i Il'
l : • "'t i

ë t·,
; • 1.'

8.2)
1.9537GE-Gt
2.06929E-01

2.9!689E+OO
O. :)ON:û

11.4,
" ~,

i. tll

8.0)

3.75})2E-Ûl 10.8)

F :BSER~E5 ET PROBABILITES
- ~MENDE!'!ENT

- DOSE
- AMENDE~ENTfDOSE

- SUE5!DIAIRE
- Al'lHIDEtiENTt3LJBSrDr;;IHE :
- DGSE*SUESIDIAiRE
- AMENDEMfDOSEfSUBSID

0.018 lü.ll1)
0.795 :0.466)
" 912 D.417i
0.931 (0.381;
1. éB4 (O.796)
0.56! {OI417)
O.a84 (O.08U

0.018 (;J.lI2)
0.802 (0.463)
0.920 (0.414)
0.779 {C.4i2i
1.736 ::C.8031
~).S78 (:)1427}

0.087 .:0.034)

0.020 {C.117)
0.884 iO.428)
1.015 (0.618)

F JBSERVES ET PROBABILITES
SI LES V.R. SONT HO~OGENES

- MIENDEl'!ENT
- DOSE
- hMENDEMENTfJOSE
- SUBSIDIAIRE
- AMENDEMENTtSUBSIDIAlRE :
- nCSEfSU3SIDIA!RE
- HMENDE~fDGSEfSUBS!D

0.026 (0.134) 0.026 {G.l!4J
1.144 (0.673) 1.150 (0.675l
1.313 If'! ï~"'i 1.320 (0.724)~ J. 1 ~.J}

0.524 (0.479) 0.527 (0.478)
1.239 !O.730: 1. 245 (().731)
0.413 lO.330J 0.415 (0.332)
0.062 {O.ObO; 0.062 (O. G61)



ANAUSE JE
VARIANCE

1 - JCNNEES OBSERVEES

SUR UNE CULT~RE ~E ~ArS S~; JERirSCL HY?ER~A2NESIEN
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1:i09/84

paraliet;e: H 38
Jni:e :~!D

X 11k
xm
xm

X21k
X 22k
.( 23k

bloc 1

17. osa
H.580
13.560

16.440
14.080
13.000

17.470
12.940
12.860

15.560
13.140
12.690

blec 2

14.560
13.470
l "'! ~~/\

l':'. ;;.JV

~ 4.830
12.720
12.690

13.720
13.610
15,;)30

13.500
14.m

bloc 3

13.420

1:.560

~7.03C

:3.220
15.080

13.920
12.530
12.500

12.8·;0
14.060

bloc 4

11. 420
16.250
12. 140

~:.670

:3.690

14.560
14.640
12.640

1'" ,:,,-~
.... 1"; .. ./

16.140
13.670

14.500
, .. ~f,.,

; .. 1 ..' ~ \,.:

12.970

13.390
15.420
14.220

11.970
·13.410

14.330
9.920

bl GC 6

14.000
12.360

17.420
12.(:00
11.810

11.720

15.750
13.830
12,;)60

2 - ~ûYE~NES ET ECARTS RELATIFS

x ... = 13.749

X 1. 1 = 13.482 ( -1. '?4) X ry - 14.016 ( 1. 94).... -
X
. = 14.613 ( 6.28; X = • ., 'C''l' ( -o.m x .3. = 12.983 ( -5. snd. .l:. iJ..O...;~

X .= '7 ~"ry ( 0.53i X " = 13.676 i -0.531.d • .J.~", ... ..... \

1~
f, = 14.028 .1 ? {'.~, X 12. = 13.502 1 -LaO) x 13. = 12. 'fl5 ! -b.07j1, • .... ,; ..'1 \

21. = ~197
, 10.54) X 22, = 13.801 1 0.381 X ~7 = 13.051 ( -5.0al\ \ ".J.

X • ,
= 13.459 ( -2.11l X 1.2 = 13.504 1 -1. 79l X 2.1 = 14. 184 3.17) X " " = 13.948 ( 0.7211.1 1 ".~

X . 11 = 14.B92 ( B.31) X .12 = 14.334 ( 4.2bl
X

~, = 13.507 ( -1.76) X ~ry = 13.79b 1 ü.34),'::'1 ....~ \

X
7, = 13.067 1 -4.96) X .32 = 12.899 ( 6 ,~\.,), - • :~I

1 111 = 14.163 ( 3.01l X 121 = 13.4Q5 ( -1. 85) X 1'" = 12.718 ( -7.501,)1

X 112 = 13.B93 ( 1. 05) X 122 = 13.508 ! -1. 751 X 132 = 13.112 ( -4.64)
X 211 = 15.620 ( 13. bU X 221 = 13.518 ( -1. b8; x 231 = 13.415 , -2.431,
X 212 = 14.775 ( 7.4bl x 222 = 14.Q83 1 2.43) X ".. .., = 12.687 ( -7.731, ..~~

x ' , = 14.450 ( 5.101 X 12 = 13,696 -O.39} X '1' = 13.932 1 1. 33)1; \ ." \.. 14 = 13.770 ( 0.151 X 15 = !3. 146 ( -4.39) v lb = 13.501 ( -j ;/1'A A ... v .. ,

X .1 = 15.405 ( 12.04l X 12 = 14.137 ( .., ~,." X 113 = 13.383 ( -2.66)... v~J

X .4 = 13.504 ( -1. 781 X 15 = 13. 138 1 -4.44) X 16 = 12.927 1 -5.98)1 1
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CRITERES RETENUS
DISPOSITIFS EXPERIMENTAUX CDNSIDERES

1 "

'. .
: Blocs pris sur l:s lignes : Blocs prl~ s~r les c~1~nne5 Carre latin
, . .

------------------------- 1 ---------------- ' • _

~C~D3E~E1TE DES V.R,
Kr 2 DE BARTLETT
PRDBABIL:TE DU KI 2

r OBSERVES ET FriJBABILITE5

2. 93300E +00
1. 33720E +00
!. 36002:+00

1.00000

12,51

3.4)
8.~)

LTi447E+OO
1. 26856E+00

2, 6~!B3E -01
1.0')000

q -r:
.. Ii

1,:8~OOE+OO 7.9)

- A~ENr;Ei'lENT

- DOSE
- AMENDEMENTfDDSE
- SUBSIDIAI:iE
- AMENDEMENTiSUBSIDIAIRE :
- ~OSEtSUBSIDIAIRE

- AHENDEntDOSEtSUBSID

1.755 (0.80S)
5.494 (0.990)
C.b31 {O.45~)

:j.284 W.380)
0.482 (0.499)
0.792 (0.468)
0.803 (0.463)

3.661 (o. '936)
11. 463 (1. :)00)
1. 317 (0.71S)
0.212 (O •.334}
0.517 (0.486)
0.849 (0.443)
0.861 10.438)

4.343
13.598

10.952)
~ 1. 000)
10.767)

F OBSERVES ET ?ROBABILITES
SI LES V.H. SONT HDMCGENES

- Ai'lENDE~ENT

- DG3E
- P.MENDE~ENTiDüSE

- SUBSIDIAIRE
- AMENDE~ENTtSUBSIDIArRE :
- DJ5EfSUESIDIAIRE
- ~MENDEMtD05EtSUBSID

2.590 (0.890) 3.740 (o. '944)
~ ~ 1'" D.099) 11.710 d.ü00iw.l ... l".I

0.932 (0.403) 1.345 if'l "7"'",1.' 1 f .J .. j

0.191 (0.332) 0.276 (0.392)
0.330 !0.42S) 0.476 iO.SOO!
(l.542 {ü.4i;)} 0.783 (0.466)
0.550 (0.414) 0.794 (0.462)



~~.~~ (SE JE
,AR:ANCE

- JC~NEES JBSE~vEES

S~R ~NE :~LTLRE :~ ~A:S 3UR VERT:SDL Hi?ERMAGNES!EN

34

~ara~etrE~ H45
,;~; te : ~i

hi oc 1 bloc 2 bloc .) b' oc 4 bloc ~ b:oc 6

x i 1 k
X i2k
xm

X 21k
X 22k
X=3k

27 9:ü
:3,860
:2.03u

.-,: "I~!'I"..i. i.,''';V

"., iqr,
L~. l, i.j

27 470

. ! 11:
LI ... v

21 (:60
.1 92G

....,~ : (/"

~.;; ;J ~ 'J

20.420
20.670

23.610

22.830
21 250
22 120

23.350
22.170

'9940
20 280

25.:00

':. ~~"
;; i ·~V

18.920

25.120
2e 4~ii

2» 560

.,. ":''':','.
~. ...~.,J\j

21.390

~": ,~..'''''~'
~~. 'J''';'.,)

2:'.420

., ,... ,.~.:,-,

i.V.';:::V

.,~ "J'i(\
• ..J ...... "

21 030

"1' .500
18.0üO
:9 c40

2: 970
24 :'10
22 Wi

19 3~O

.j 750

." ""i1" " :j

..... 750
23 -Y70

~7 25ü
17 920

28.500
2~ 500
18,000

:2. ~'::O

18.420

22.720
22. '120
17 44:}

2 - ~GiENNES ET ECMRTS RE~ATIFS

XI', = if t"1 t.
~ ... ",;.\1

l 1.. = 20. "i ï ( -2.76) X2•• = 22.102 ( 2.76)

ï t 1. = 23.084 ( x .2. = 21. 385 ( -0.58l x .3. = 20.060 ( -6.74)

X 1.1 = 21.536 t 0.12) X .. 1.= 21.484(-0.12)

X 11. =
X 21. =

22.286 l
23.882 ( 11.03} X22. =

20.714 { -3. tO}
22.057 ( 2.54)

X!3.= 19.752 (-8.17i
X23. = 20.369 ( -5.301

X i. 1 = 20.702 ( -3.75) X 1.2 = 21. ,..,." ( -1.76} X
., .= 22.369 3.99) X

., ., = 21 ~ 936 1 .:-,,\
1"..: ..:. ... ... 1o • ...li.1

X .11 = ., .. 159 { 7.6ïl X .12 = ,~ "{IR ( 6.971.L.~. .. .... Vvw

X ..,t = 21.180 ' 1:"': • X ,22 = 21. 59 i ( a,3E}.... -lo • ..;.;;:

X .31 = 20.2&7 ( -5.761 X
.. ., = 19.853 ( -7.70i• .JL

X
; ~ f = 21. 873 ( 1. 69) X p~ = 20.732 ( "':'" ' 'i' X 11 1 = '0 rl\r; ( -9.3?i... l • u -".0;;' ~.,.;l ~ •• -il,,,

X ~ ~ "~ = 22.698 ( 5.531 .1 122 = :-rl" IQ" ( ~ "r:i X f '1,~ = 20. ~)(.2 ~
_ '7 ~', ~ "!..... ";;'l,,'. 0,1 -...,l,.i ij; U..: •• ;; ~ 1

X 211 = 24.445 ( 13.65) X 221 = 21.628 ( a.55) X
'Ï:~' = il.033 i -2.221.::.;~ \

X ",Pi = 23.:18 i 8 .H \ X '!'!'i = 22. 485 ( 4.531 X
~:., = , :< "(,::: Q "':'"r,;

':iL • 'f.1 J ........ ~.,)~ ... IV..J \ -w, ".J7 1

X
,. = 23.244 , S.él61 X :2 = 21.924 { 1. 93i X

,.. = 21. :04 1 -0.96}~ .i- l ..,\,,\ \

X 14 = 2U1a
, -0.931 X ' ~ = 20.818 , -3.2!1 X lb = 2D.458 , -4.59)\ 1.J 1

X III = 23.981 ( 11. 49) X 112 = 21.957 i 2.0B) X 13 = 21.417 \ -O.06i
X 14 = 20.561 ; -4.4 !} X 1\5 = 20.444 1 -4. 95) X 10 = 20.019 ( -4.14)1 ,
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3 - ~NALYSE DE LA jARIANCE

1 1· .
DISPQSITIFS EX?ER:MENTAUX C8N5IDERES

CRITERES RETENUS
: BJücs pris 5ur les lignes ~ Bices pr:s 5~r :es ::lcnnes Carre :atin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES

VR2 (cv2!;
VR3 (:'13%)

HO~06ENEITE DES V.R.
KI 2 DE 9ARTLETT
PROBABILiTE DU KI 2

6.88755E+OO
2.70:26E+!}O
2.36 I08E tO'Ï

6.46176E+üO
1.00000

po; '1'..:...:.{

7.6)
7 -1\... ,

4.82356E+OO
2.86493EL OO
2.33454E~0ü

2.89129E+OO
1.00000

10.21
7.9}
7. 1)

3,12832E+:)O 8.2)

F OBSERVES ET PRGEASILITES
- AMENDEMENT
- DOSE
- AMENDEMENTfDOSE
- SUBSIDIAIRE
- AMENDE~ENTfSUBSIDiAIRE :
- DOSEtSUBSID:AIRE
- AME~DEMfDOSEt5UBSID

.,. l."'7Pl 10.936;,J,wi~

8.;)03 \Cl. 99B)
o "c; !O.lm
0.:)18 \0.105)
1.762 (V.80b)
0.450 (O.352)
1.637 (0.787)

C' ':"""a.J .... ..;i

i1.41b
0.320
0.017
1. 787
0.456
1.660

(j.mi
(1. OOOl

(û.809}
(0.356)
-:0.791 )

8.084
17.620
0.494 ~û.37a)

F OBSERVES ET PROBABILITES
: SI LES V.R. SONT HDM06ENES
~ - AMENDEMENT

- DOSE
- AMENDEMENTfDüSE
- SUBS!DIAIRE
- AMENDEMENTlSJBSIDI~IRE :
- DOSE*SUBSIDiAIRE
- AMENDEMtDCSEtSUBSID

6.008
13.097
0.36B
0.011
0.991
0.253
0.921

(0.9B3)
(1.000)
(0.301)
:0. ,)88)
1.,01 .,.r;~;

.. v. ,,;~..JJ

10.220)

7.470 (0.992)
16.283 tLOOO}
0,457 (O.3S9)
0.014 (0.018i
1.232 {O.728:



ANALYSE DE
JARIANCE

1 - DûNNEES C3SERVEES

INF~~ENCE JE 3 DOSES DE CAD DE : A~ENJEME~TS CALCIQUES DIFFER~~TS

36

date : 26!09/84
paralet~e: H ::::

v ! j '.
A •• K

X 12k
X m

X 22k
X23k

bl üC 1

59.440
47.560
39.060

43.470
38.860

57.03;)
40. 110

4:.610
,P j'i\,-, •• 'Iv

bice 2

-t r, 670

38.000
39. :)60

46.500
37 060
41 440

4:.530
40.000
44.310

47 D30

36.470

bloc .j

.3'1 470
40.000
~t:' ~.: ...,
..).,,;, ,'.o;. ..J

50.500
3B.~30

44.110

:lOC 4

44.190 .34.780 41 S90
37 COO 50.610 43.860
37 470 32.440 37 390

;Q ~:~r: 4:.3:10 47 810
3i 220 41 310 40.110

43.3;0
32.080
37 530

43. :90

44.560

36.420
40.610
:0.000

42.J6C
44.970
29.470

bloc .6

39.390
31 190
33.890

42.140
32.250

43.:8
35. '\0:
"'r .;;:,
.';;...;.i.":!

47 97
46.58:
32.261

2 - ~üYENNES ET ECAR7S RE~AT!FS

x ... = 41. 334

X 1•• : 40.239 , -Z.65i X 2•• = 42.429 \ 2.65),

X .1. = 4~,O35 1 a. '951 X ~ : 41.264 ( -0.17), .4.

X .. 1 = 41.722 i 0.941 X ~ = 40.946 ( -0.94).. ~
X 11. = 44.208 ( 6.95; X 12. = 39.701 ( -3.'?5)
X 21. = 45.861 ( 10.95) X """ = 42.827 3.61i~:... \

X.3. = 37.703 ~ -8.78)

X13. = 36.307 {-:o. 9~;
X23. = 38.600: -6.611

X II -1.. -
X li =
X .21 =
X.31 =

40.122 ( -2.931

45.785 ( 10.771
41.fJ2B ( -O.Hi

X 1. 2 =

t 11 =
X .22 =
ï .32 =

40.355 1 -2.37)

44. 284 ( 7. 14 i
41. 499 ( 0.40)

v 7 1 =A ....... 43.322 i 4.81) X 2.2 = 41.537 0.49)

X 111 = H. ~..,~ ( 6 QQi X
; ~'''H = 39.907 ( -3.45) X 131 = 36.:93 Hl.22)• l J ;.~~

t f .. " = 44.240 ( 7.;)3) ï i'"'' = 39.4'95 1 -4.451 " l''':P'' = }/.330 ( -9.69)l~":' ,~ .. " .. 1,..."..:,

X
~'1 , = 47.393 , 14.66) X

~~, = 42. 150 1 1. '17} X 231 = j(:.422 ( _'1 :'1"
~ ~ ~ ; i.~ ... ! ... .L.J

ï 212 = 44.32B ( 7.24) ï '1"':''1 = 4" ~,H ( c; ";cr, 1. .~"'""! = .36.778 HU21...... .J'wv" w. ~,J. ~,ji.

X 11 = 44.352 1 8.51) X 12 = 4:' 369 ! 1.30) X '" = 41.37B ( 0.11); ...,;

X
, • = 40.655 { -1. Hi " 15 = 39.45'1 ( -4.54) ;( :6 = 39.789 { -3.74},'1 A

X Il = 48. 164 ( 16.52:1 X 12 = 42.322 ( 2.39) X :13 = 41.877 ,
~.32;,

~ 14 = 38.2~2 ( ., co.", ( fiS = 38.625 ~ -6.55) X 16 = :8.79: , -6. 15}- , • '-~'J /
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3 - ANALYSE jE LA vARIANCE

CRITER~S RETENUS
DISPOSITIFS EXPERIMENTAUX CONSiDERES

1 ,· .
: BIGCS pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

vARIANCES RESIJüEL~ES

VRl !cvl:}

VR3 (cv3Zl

HOMOSENEITE DES V.K.
Ki 2 DE BARTLETT
PROBABILITE DU KI 2

4.393541:+01
1. 4825BE +01
1. S0528E+01

a.19132E+OO
1.00000

16.9}
9.3)
9.4)

2~37942E+Ol

1.62352E+Ol
1.47709E+Ol

1.262~9~+OO

1. (iOOOO

11. B)
9.7}
9.3)

1. 83243E +01 10.4)

F OBSERVES ET PROBABILITES
- AMENDEMENT
- DOSE
- AMENDEMENTtDCSE
- SUBSIDIAIRE
- AMENDEMENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AMENDEMtDOSE+SUBSID

1. 765 (O.aO?l
6.592 {O.995)
0.081 (0.078l
0.731 (O.43~)

1. 217 (O.720)
0.469 10.364)
1.130 :0.660)

3.630 (0.935)
13.557 (1. OOOl
0.167 (O.1521
0.668 (0.455)
1. 240 (0.724)
0.478 10,369)
1.152 (0.667)

4.714 :O.%Ol
17.603 (1. 00l))
0.216 (0.191)

F OBSERVES ET PROBAB!LITES
sr LES V.R. SONT HD~OGENES

- AMENDEMENT
- DOSE
- AI'!ENDEI'!ENTtDOSE
- SUBSIDIAIRE
- AMENDEI'!ENitSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AMENDEl'!tDOSE+SUBS!D

3.022 ~O. 915} 4.662 (0.966)
11. 285 (1. 000) 17.411 {li OOO}
0.139 (0.129) 0.214 \0.190)
0.379 (0.452) 0.585 (0.454)
0.641 (0.433: 0.939 (C.326l
0.247 (0.2i5) 0.381 (0.309)
0.595 (0.440) 0.918 \0.408)



1 - DONNEES GBSER'JEES

38
03/;.)!84

X l1X
X ,-".~j{

xm

X21k
X22k
X23k

blec 1

9: .170
73.720
68.360

76.000
66.560
60.140

85.860
62.110

76.640
62.720
70.390

olec 2

76.~70

62.330
63.330

74.110
57.890
66.720

72.890
61. 360
72.310

74.680
64.210
56.530

~:cc 3

67.610
70.i4ü
57.500

82.560
64.500
73,390

71.810
63.110
63.750

83.310
63.310
65.530

bloc 4

55.390
79.720
53.11 0

60.470
65.000
65.650

63.640
71.440
59. S'Jû

58.000
76.920
64.330

bloc 5

69.860
50.640
t:Q ;l7:~
.. ' 1 wwv

67.720
79. :90
71.530

59.420
64.640
47.530

67.920
72.500
46. n0

bloc 6

02.360
52.080
52.390

88. 'no
69.690
51.560

72.:90
59.000
53.920

78.580
75.640
52.760

2 - ~OYENNES ET ECARTS RELATIFS

X... = 66.489

X1•• = 64.857 i -2.45) X2•• = 69.121 ( 2.45i

X .1. = 72.426 ( 3.931 X.2. = 66.218 ( -o. -41) x "' = 60.823 i -8.521.~.
X.• 1 = 66.916 ( 0.641 X ., - 66.062 ( -0.64)•• .L -

X11. = 70.773 ( b.44) X12. = 64.258 ( -3.36) X '"' = 59.542 (-10.451.:..;.

X21. = 74.080 ! 11.421 X22. = 68.178 ( 2.541 X23. = 62.104 ( -6.591

X 1. ! = 64.851 ( -2.46) X l , - 64. B64 1 -2.44) X2.1 = 68.981 ( 3.75) X2.2 = 67.261 1. lb).~ - \

X •11 = 72.766 ( 9.441 X 1'1 - 72. 087 ( a.42!...... -
1 .21 = 66.022 ( -0.701 X.22 = 6b.413 i -0.111
X.31 = 61.959 ( -6.811 X.32 = 59.687 HO.231

X 111 = 70.560 ( b.121 X 121 = 64.905 ( -2.38) X131 = 59.087 1-11.131
X112 = 70.985 ( 6.7bl X122 = 63.610 ( -4.331 X132 = 59.997 ( -9.761
1 211 = 74.972 i 12.7bl X221 = 67.138 ( 0.981 X231 = 64.832 ( -2.491
X212 = 73.188 ( 10.08i 1 222 = 69.217 1 4.101 X232 = 59.377 HO.70i

Xl' = 71. 387 ( 7.37) X12 = 66.903 ( O.62! X13 = 68.943 ( 3.691..
X 14 = 64.473 i -3.031 X 15 = 63.125 ( -5.ObI X Iii = 64.103 ( -3.591

X.l = 76.933 ( 15.56)
X.4 = 63.~S6 ( -5.16i

X.2 = 67.439 i 1.43i
X.5 = 61.142 ( -8.041

X.3 = 67.226 ( 1.111
X.6 = 63.237 ( -4.891
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3 - ANALïSE ~E LA vARIANCE

CR!TERE5 RETENUS
DISPOSITIFS Eï.?ER'ME~TAUl C2NSIDERES

1 "

, ,

: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin. . .. . ,------------------------------- -------------------------------- -------------------------------- --------------------------------
VARIANCES RESIDUELLES

VRl (cv14)

'JR2 !cv21i
VR3 (cv3Z)

. :

HD~CSENE!TE DES V.R.
id 2 DE BARTLETT
PROBABILITE OU KI 2

L 15818E+02
3.56210E+Ol
3.73258E+Ol

7.63881E+00
1.00000

Ib.2)
9.0)
9.2)

6.39194E+Ol
4.3~Og7E+Ol

3.47682E+Ol

1. 98S87E+CO
1. f;OO~)O

12.01
10.:)
B.9)

4,91456E+01 10.5i

F OBSER~ES ET PROBABILITES
- AI'!ENDE!'!ENT
- DOSE
- AXENDEI'!ENTtDOSE
- SUBSIDIAIRE
- AI'!ENDEI'!ENTfSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AI'!ENDE"tDOSEtSUBSID

1.655 (o. 792~
6.986 (0.996)
0.024 (0.:)23)
0.368 \0.426)
0.362 \O.44U
0.289 10.245)
0.960 (0.399)

2.999 (O,90S)
12.659 (1.000)
0.043 (0.042)
0.271 fr"! ""'7\'wI';/ .. 1

0.389 (0.455)
0.310 !O.2bO}
1.030 !0.b27)

3.'100 (0.941)
16.464 (1.0:)0;
0.056 (O.055)

F OBSERVES ET PROBABILITES
SI LES V.K. SeNT HDI'!ü8ENES

- Ai'!ENDEME!'iT
- DOSE
- AMENDEKENTtDOSE
- SUBSIDIAiRE
- A~ENDE~ENTtSUBSID!A!RE :
- DOSEtSûBSIDIAIRE
- AI'!ENDE~fOOSEISUBSID

2.796 tO.903j 4.011 (O.952)
'1 l<IF :1.000) 16.930 (1.0CO)Jo '" • "",.,.J

0.040 (0.039) 0.058 (0.056)
o.m 10.332) 0.274 (0.391 )
0.197 \ô.337) 0.283 (0.396)

0.i57 (0.145) 0.226 fO.199)
,\ ~.,") (O.3QS) 0.749 ((1,482)oJ.";''''



ANALYSE DE
Y'Âi\lriNCE

1 - DONNEES JBSERVEES

INFLUENCE DE 3 DOSES DE CAù DE 2 A"ENDE~EHTa CALCIQUES GIFFERENTS
SJR UNE CUlTLRE nE MAIS SUR ;ERTISDL hiPERMA5NfSIEN

date
paraletre; H 66
~nlte ::1:

40

h 1~,. 1.... u ...... hloc 2 :loc 3 ~1 oc 5

x : lk
X 12k
X:3k

x 21k
X22k
X23k

135.310
117.330
104.3t:)

108. 7 10
~ ,; 7' ; ..... ,.
Jo !~!";:I .L~'

133.94ü
104.970
100.500

:04.500
j 13. 420

118.440
1('S.720

117.280
'15.500

D9.330

114.080
103.860
110.330

118.9: 0
105.440
97.580

107.560
112.310
95.250

143. 280
104.580
118.780

114.640
101.280
1:j2.360

12~,830

103.1'10
13.780

'15.: 90
127.090
92.920

:1:. 750
115.470

" •.. ~ ..,..,,,
~,; i. ~,;v

•16. b40
100.06Ü

121.780
107.'120

1:0.330

9B.94(1

104.500
't 9. S80
1! 2.210

96.060
103.220
79.94()

1~::·51 86:0

50.440

!D!.25ü

88.790
1GO .. 8~

12: 6~

2 - ~DiE~NES ET ECARTS RELATIFS

X... = 107. 40b

X.1.: 115.123 ~ 7.18)

x •• 1 = 102.172 Î O.7ll

X Il. = 112.544 ( 4.78)
X 21. = 117.702 ( 9.5'11

X1.1 = 104.4aa ( -2.721

X.11 = 115.181 { 7.241
ï .21 = 107.380 ( -0.021
1 .31 = 101. 955 ( -5.08l

ï 2.. = 109.B92 ( L.31)

X.2. = 107.337 ( -O.Oô)

ï .• 2 = 106.640 { -O.71}

X j? = 105.471 1 -1.80)
X 22. = 1(;9.204: 1.67l

X 1.2 = 105.351 ( -1.91)

1 .12 = 115.065 ( 7.131
X.22 = 107.295 ( -0.10)
X .32 = 97.560 ( -9.171

1.3.= 99.7~8(-7.i2j

X 13. = 'th.744: -9.93)
X23. = :0:.771 ( -4.32)

x 2.1 = 111.356 ( 4.14) X2.~ = 107.929 ( 0.49)

l 111 = 111. 430 1 3.75i X 121 = 11\<; :V'C; ( -1.49) X 131 = 96.230 (-10.41)\ .'J ... wV ...

l 1Pl = 113.658 ( 5.82) X 122 = 105.137 ( -2.111 X 132 = 97.258 ( -9.45)li.

X 211 = l1a.932 ( 10.73) 1 221 = 108.955 ( 1.44i X 231 = 107.680 ( 0.26)

X 111 = 163.023 \ 4. Il i X 121 = 154.945 , -1.(5) X l'''t = 140.660 HO.lni.,;.l.

X l' ., = 162.617 ( 3.98) 1 p'i = 152.418 ( -2.661 ;( 132 = 144.253 ( -7.87iLL

X "111 = 168.037 i 7.32) X 221 = 157.082 ( 0.32) X
.,... = 157.397 i .0,," ::")...... L ..H -..; • .;1.,

i "t" = 167.155 6.75l X "'"',"'l = 164.295 , 4.93) X 232 = 146.905 ( -6. 18l'-.1. ,,~~ \

X 11 = 163.169 4.21) X ' ? = 157.642 ~ 0.68) X 13 = 157. '158 ( rJ.881L~

X 14 = lS8.057 ( 0.941 l i5 = 143.257 ( -i: -:0."\ X ~6 = 154.409 , -1.39)",; • .J~J

l .1 = 17:' 834 ( 9.74) 1 12 = 159.567 \ 1.27l X 113 = 158.696 ( ~. 35)

1 i4 = 151.557 ( -3.21} ( a5 = 149.091 -4.78) X ab = 149.747 ( -4.36)



: - ANALYSE JE ~~ JARIANCE

CRi:ERES RETENUS

41

DISPOSITIFS EXPERIt;ENTAUX :CNS::E~ES
• 1

· ,
: BIDCS pris sur les lignes : 8lGCS ~ris sur les colonnes Cirre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

JAR!ANCES RESIDUELLES

VR2 (cv2!}
'JR3 (:: ..3,)

HOMOGENEITE DES V.R.
KI 2 JE BARTLETT
PRDBABILITE DU KI 2

2.ï7215E+02
!.63793E+02
1.12186E+02

4. 382G6E +ü~j

1.00000

9.2)
6.8)

!.30057E+O~

1. 18933[+02

4.54541E-(l!

7.0l

:.2:û5:E+02 7.1 i

F OESERVES ET PROBABILITES
- AI'IENDEl'IENT
- DOSE
- A!'IENDE!'IENTtDOSE
- SUBSIDIAIRE
- AMENDE!'IENT'SUBSiDIA!RE ;
- )OSEtS~B5I~IAIRE

- AI'IENDE!'I'DJSE'SUBS!~

3.297 ({).922l
7.001 (!).99b)
~.136 (O. :27J
0.033 (0.144)
-1 i' '1 (0.261)'oi • .1. J. ""

0.449 (0.351 )
1.907 tO.832)

5.752
~2.214

0.23B
O. ~;42

(\ ~;"1 1..
'.' ... "JW

').423
!.79'1

(0.977)
(1. 0~}O)

(0.208)
(C. 16! )
(G.254)
(0.335)
(0.81S)

7.30B
15.519
0.303

tO.9371
(1. (00)
(O.254)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HD!'ICSENES

- A!'lENDE!'IENT
- :ÛSEiSUBS!D!A!RE
- A~ENDE~tDaSE'SUBSID

4.984 (0.972) 6.719 (O.tiSS)
ü.321 {O.l6S} 0.355 (O. 292)
0.471 {v.367i '~i ~'11 \O.398}...... wL.a.
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\.i.::e : C!l

1 - JüNNEE3 OBSERYEES

b:QC 2 t:oc : tI:e 5

X lH
ï 12k
X13k

1:?2.030
168.830
147.170

135.410 17:.220
148.740 155.810
'43.470 143.610

164 S80
:51 440
166.220

161 780 :55.940
162.110 :47 060
139 330 143.780

181.360 1~8.1tO

132.390 14:.030

~ "":" ~.., ,.,
~.;.: j'v'

148.220

142.690 146.830
:43.220 134,390
:::.530 133.240

:68.47(
150.94(
138.44(

X 21k
X 22k
X 23k

lb7 750
,,58.470
150. '11ü

176.610 167 720

161 580 158,6~O

168.71:)
157 59ü

:78.220 :33,6i0
151 060 ~48.390

170.610 '48. ~O

149.970 :48.060
163.330 181 2'10
.67 750 :51 O}O

150 070
1ï! btû
162.940

165.330 158.44û

.; t'r "'~:'

" J.:';;':"

175.61::

2 - MOYENNES ET ECARTS RELATIFS

X 2.. = 160.145 ( 2.28)

x ,,2 = 156.307 i -O. i 9)

X.2. = 157.185 ( 0.38) X .3. = 147.304! -5.93)

:42.457 1 -9.021
152.151 ( -2.831

X 1~. =
X 23. =

î53.682 ( -1. 85)
160.68B ( 2.62)

X 12. =
X 22. =

ï ... = 156.582

X
,

= 153.019 ( -2.28i...
X .1. = 165.258 1 5.54)\

X
. = 156.857 ( O. ~B)•• .1

X ll. = 162.920 ( 4.05)
ï 21. = 1b7. 596..( 7. (3)

X 1. 1 = 152.376 J -2.37) X ! '1 = 153.163 1 -2.18), ... ~ \

X •11 = 165.530 ( 5.71) X '" = 164.986 ! r ... "Ti....: .J • .J: .

X .21 = • C" r11'" ( -0.3b) X .22 = 158.357 ( 1. 13)i.:o.~.~

X .31 = 149.028 ( -4.82) X 7" = 145.579 ( -7.03)• .Js:.

:i ,,; .,
= :16.472 ( a.44; X ;'1"" = 109.453 l 1.11)-'li. ~.. '"

X Il = 113.794 1 5.95i X 12 = 107.803 ( O.371
X 14 = 108.259 ( 0.79) X 15 = 99.530 ( -7.331

X .1 = 116.953 ( a.891 X il2 = 110.133 ( 2.54l
X :14 = 103.589 ( -3.55) X :15 = 10î.206 ( r ï-:r.

-..:. i l' i

X2.1 = 160.838 2.721

X 13 = 110.570 ( 2.95)
X 16 = 104.479 ( -2.721

X~3 = ~;~9, ~27 ( 2.351
X:a6 = 1G2.627 { -4.45)

X 2.2 = 159.452 i 1.83}
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:--------------------------------------------------------------------------------------------------;CRr;E~ES RETESUS
: Blocs pris sur l~s lignEs : Blocs ~ris sur les c:lcnnes Carre lati;-:. . .. . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESlnUELLES

HG~CaENEI7E DES v.R,

?x8BAE!~1~E DU K~ 2

L 7392:E+02

6188~i7:E~Ol

4.57085E+GO
1.0CCOij

'" .,,\1. i.. ••j 1

9.3)
.,. .., ..
! 1 {i

Î. 00889E +(; 1

2. 54467E tOC
1.00000

l ~ . 2}
7.3)

1, '-:::B928E 702

- Ai'!ENLE:'!ENT

- HMEN~E~ENT*DOSE

- SUBSrD!A~RE

- DCSE*SUBSIDIA:RE

F 8BSERVES ET PRCBAB;~ITE5

SI LES V.R. SDNT ~8MC5ENES

2. ~59 :0. a2~;
8. i45 ((;.'193)
0.;J46 (O.04~)

0.382 (0.432)
1.5ÛO '0.770)
0.536 ;O,40J}
0.787 (0.470)

~ ,',!:,"
.;;. ').J,:.

'1.713
t, ,',rl:''.,). v..:..:
,. .: -,.,.,
V.O'.;,)

1. 342
(:.480
;).704

(0.91: )
~0.99q}

(O.D54)
(Ü.477)
(0.743)
.'A :..,,"\.,
t '.J. -,Ji 'vi

(0.492)

l "":U.'t.vww

(1.000;

- Ar:E!iDE~ENT

- DOSE
- AMENDEMENTfJUSE
- SUaS:DIA:RE
- AM~~DE~E~TISUBSrD:ArRE :
- DOSE
- A~ENDEMEHT*nQSE

- SUBSID!AIRE
- A~ENDEMENTtSUBSI::A:RE :
- DOSEtSUBS:D;AI~E

- A~EN:E~t:JSEtS~3SID

3.869 (0.948) 4. 2aa Ir, Q"iQ'.v • . w' J

'7 ~f"i (1. (00) 13.646 {1. ÜOÜ}~ .... -,LI....

0.070 [0.063) 0.077 {D.û75}
0.367 ~0.446} ,-, • '·'7 ((;.467)'J.""!.',

C.897 {Oœ 350} Ü. qÇ4 (0.3241
10.584 (1.000) 14.2b7 j' r~i11' \

, '" • v ........ 1

0.206 \O. 184) 0.278 {ù.238:
0.030 W. 142) 0.040 W. 164)
0.:>69 (0.2:0) 0.093 (0.240)
0.274 (0.2:5) el37ü (O.3(2). 167 (0.6eO) .. r..,.,. (0.784),. ~ 1 .J J ...'



- JGNNEES :;5E?VEES

:'ü: 3 : wC 5 _,1 CC

x :; K

X : Aof.:

x •3k

X 22k

1 326
1 7! (1• ~.v

! :59
t 151

1 429
1 1:)4
! 179

! 293

o 993

t .... ~

~ :) .,)

t -;
':"0/

t ~:',i

.1 ~:'J':'

1 127

1 143
~) 953

Ü 924

i :)76

f. f

" ""',-,, ~ i T

,",: -,""!,-,
V "!.i. T

1 ~ 90
=) 797

o 193

i ~ (, (.

.. '.' ~."

1 254
: 047

" f,','"
.:. .. \",'

.. 1.'1 i

.; .:'-',."
~ ".''.r,;

;).953

t ~l:'"
~ ...::...;.;

, :74

: OH
, 191
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3 - ANALYSE JE LA jARIANCE

:RITERES RETEN~S "-------------------------------------------------------------------------------------------------_.· .
; Blücs pris sur les ~ig:Jes : a:ccs pr:s sur les :c:Dnnes :arre :atin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
'';R1 {cyl!)

HQ~CSENE!TE DES ~.R.

KI 2 DE BARTLETT
PROBAB!LITE DU KI 2

F OBSERVES ET PRDBABILITES

4.C2847E-01

1139235E-01

1.00000

17.8l
'1.7)

12. 1)

3•.:5}C6E-0 ~

:.3;C:·?9~-Ol

1.66:1SE-Ol

2.6334!E+OO
:.00000

',,! C:'
••'. ~i

ft 1\........ ,

2.66824E-ü1 ( 14.4)

- iiMENDEMENT
- ~OSE

- H~ENDE~ENTtDQSE

- SUBSIDIAIRE
- ÀMENDE~ENTtS~BSIDIAIRE :
- DCSE*S~BSIDrA!RE

- AMENDEntDGSEtSUBSiD

1 034 ! ..... 630)1. .\,;.

S. ~O2 :0. 9~'O}
O. -j76 (0.074)
o. 0:8 tO. 106:~

O. O"~ (O. 161
,
i

,", :' .,,,, ;,..
~Q'"'.J. ~i.~ ~ v. .,;, ....

0, 485 (O. ..,.,~,

.J 1·;; 1

1. 261 I,U, "' ..,.,:\
J..Uf

6.709 (O. ~qr:, ,,J,

0.093 (0,089)
0.009 (0.076)
0.045 {O. P?'.; ~ 1

0.594 (OI~35;

:).552 (0.412)

1,584 (0-,779)
8.431 (0.'198)
0.117 (OI1~O)

F JBSERVES Er PROBABIL!;ES
SI LES V.R. SONT HüMGGENES

- Ai'lENDEl'lENT
- DOSE
- H~ENDE~ENTf~DSE

- SUBSIDIA!RE
- A~ENDE~E~T+SUBSIDrA!RE :
- J8SEiSUBSIDIAIRE
- ;~ENDE~fDOSEfSUBsrD

1 564 {o. 785) 1 7rr {ÛI 812). ,J,J

8. ':""" 1(1 COQ' 9. 337 rD 999)°M\'::' ~ 1.... , •• ,

" 1 15 1/\ 1 09: ,', 1:9 (0 12~
,

:i. 1 \;..!. , ~).
0.00a (o. 074i Cl vO? ~i) 079)
" 027 (o. 137) r''''':' 4 ,-, 144)-J. '.), !).:, l ~ '}.
0 365 ! f· 299; 0.411) {O 328)IV.

0.339 (r! :81 ) i) 1 381 {ü ~C9}..



AN~~YSE DE

l - JC~NEES OBSERVEtS
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x '1k
X 12k
x !3k

x :1k

6. 3%
0.230
co ~ ~!

..J. UO

6.Ü~6

6.021
6.140

6.869
1 ;.,.,.

c.~~.)

5.361

0.:81
5.969
6.147

bloc 2

5.996
b.199
U34

6.167
co .,..,.,.
';;.';;1';;

6.087

5.884
6.071
t:' r~ ~
~. ~.;; ~

:.590
5.864

5.7G7

,.. ~ .... ~
:' • .:01;;

8 674
co -~,

•.if 1.:.0

6.484

6 1 j ..

S.4.53

6.646

5.614
b.3:3
5.687

... 799
b.679
.,. ~ t ~
i •

; JI:''''
O.~wi

5.794

w.187
61~09

6.:27

hl::c 5

5.8S3
~.699

r ~87

5.254
5. ï70
5.8:1

5.234

4.6:0

- 4:0
3.8"j
4 817

bl Je 6

c: 556
:.167

6.2H
~.~87

5.~06

6.703

: - ~C~ENNES ET ECARTS RELAT:FS

1 ... = 5.845

'. i. = 5.723 i -2.09)A . \

X
,

= 6 'M' ( 4.35i.. • Jo y;,.l

X 1.1 = 5.394 t 0.83)

1 11. = :.967 , 2.09),
ï '"l, =

; ,..,.r;
{ 6.61 i-'Jo. o.i.·~i.

~ L.. = 5. 9Ô7 ( 2. 0"1)

X .2. = 5.374 { O.50i

X.. 2 = 5.797 ( -0.33)

X 12. = 51888 i 0.72;'
ï 22. = 5.8bl ( 0.27:

.J. = 5.562 i -4.8~1

X t'" = r .,.ir ( -9.05)1",,":. ..J.";'~.J

X
.,.,.

= " 810 ( -0.61)~..,;. ..J.

x
,

1 = 5.663 ( -" 13) ï 1.2 = 5.794 ! -L05}! • ..J.

I 11 = 6.05'1 i 3.66) l l~ = 6. f Ir.
\ 5.041... ,i."",J

X .." = 5.908 1.08; X 22 = 5. 840 J -0.09)\ \

ï .31 = 5.714 i " .-,=\ l ,,~ = c- I t r. ( -7.44;; -~.'..;J • .J.1. ..J • ..,.~~'

X2.1 = 6.125 4.791 1 2.2 = 5.810! -0.61i

6.121 4.72)
5.493 ( -5.94)

X .1; =

X 211 ;
X 212 =

5.33'1 { -ü .. i2;
6.096·, 4.29)
6.28;) ( 7.441
0.183 ( 5.78)

X 121 =
ï :22 =
~ 221 =
X 222 =

5.843 { -O.ü4}
t; Q~?! 1 49;
5.974 \ 2.10}
5. ï48 1 -' 66)

x 1:: =
ï 231 =
( 232 =

=- .,...,.,........:.; ... ~
-·1.22)
-S.?3}

i. 1. =
X 14 = 6.255 \

~.64)
., 0",4;
, y' j

! 12 =
l > 5 =

C' .-.,.,.
..;.0..,. ....
c: ":1':;
loi • .:. ..; ..

x .. ...;. =
X 16 =

5.947 i

5.768

1 71-1
~ • i ._"!

XIl =
t 14 = C' --."T = -~
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CRITERES RETENUS
DISPDSI7IFS EXPERI~ENTAUX [DNSIJERES

1 1

· .
: Blecs ~rls sur les 1ig:1es : Blocs pris sur les :G~Gnnes Cciiri: latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

13.4)
iARIANCES RESIDUEL~ES

't'Ri !cvl!}

HOMCSENEITE DES V.R.
KI 2 JE BARTLETT
PRDBABILITE DU KI 2

4. 06175E-ù!
6. 93442E-01
2. 42263E-ü!

3.08239E+OO
1.JOOOO

10.9)
14.2l
a.4l

2.44755E-ù!
3.3200CE-Cl "", :'"I.i

'7.7 i

3.8297AE-;)1 : 0 1 b)

F OBSERVES ET PROBABILITES
- A~E~~E!ŒN;

- DOSE
- A~E~DE~EN;fDQSE

- SUBS!DIAIRE
- A~ENDEMENT*SUBSrDIAIRE :
- DOSE+SUB5IDIAIRE
- AMENDE~tDOSEfSUBSID

2.642 D.887\
4.304 \0.976)
1.009 (0.619)
O.2H ~O.35b)

3.54! {O.132l
0.927 (0.411)

O. !95 iO. !74)

1.742 (0.304)
2.839 (0.9:4;
0.665:0.473)
0.691 ;0.448)
2.584 (0.883;
0.676 (0.4781
0.142 (0.132;

2.802 ,0.894)
4.565 ;0,'150)
1.070 ~C.6:7)

F :BSERVES ET PROBABILITES
SI LES V.K. SONT HO~OSENES

- A~ENDfMENT

- DOSE
- A~ENDE~ENTfDGSE

- SUBSID1A:RE
- A~ENDE~ENTtSUBS~~!AIRE :
- DOSE+SUB5IDIAIRE
- ~~EN~E~f:OSEfS~BS!D

.. 040
4. Q53
f i lt
•• ü.

0"' ,1~n

.). If f 7

2.430
Ü.b3b
" :.34

;G.916i
((1,'i89)

tO.678)
1'.... 499)

(0.462)
I? \ '"1.;:"
iV • .i.i.";J

2.456

0.938
0.387

0.1')8

..,.".,.,
; '; .;; '7~: i

; .", • ?.,. \
; '...... "j~. i



~NAL'fSE DE

- DONNEES :BS~RvEES
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.. , oc
, bl DC

.., :1 DC 3 01 ~c 4 bl oc 5 bloc 6u. • '-

X .li. 9 ir.,. 8. 578 e. 963 B. 41
., q ,·,7~ 1 883 562 8. 748 8. 9:32 ., -,:.,..,

7 rr,., Q 7::0di. "I.J"; ! ;).) l O. ! i : i~ ,.11 w.

X i2k 8. 583
., 295 8. 348 7 930 8, 7.",,·, ., 63ü ë, 145 8. !:"," i 273 7 =",... 7 .:!"!" . 348i ·,jvv i ~:c ..rj',j 07 ..'

X
,,,,,. ., .43 7 :62 7 74-0 9. "'~r

., 347 7 .,~:: b. 572 J~r 3. 2:: :,.,.,. .,
~O8 8. .~ ~ -::

~ .H\ 1 , ":"':'..i i f·;; ! ."..: ; L.i";;

X " .. i. 8. ~"7 'i 217 8. 4(~7 8. :00 5. 823 8. 963 8. 'C''' 7 792 ., 595 .,
393 10 755 9. \) 13.;;~ ":"f.J .:...:.:: ,

X 22k 8. 293 3. ~I", 7 7'" 8. 692 7 747
.,

61 7 8. 5'17 9 '918 a. .. ..,,, ,. ;"!l~
.,

472 B. 1"" "leu ,,;'fi ; Oi':: .... ".~ 1 C,....;;.

ï ",êl. t'l .. r- S. r.".., 8. "1'" 8. r.,-.r a. 638 9 055 8•..".,. B. 518 3. 41:"1:" 7 "l'" ., "'7.,. .... 8. -",,1:"
.;"'~ 7C.J ',J.!.: L.o) '.) ....1..; " J.J .J.J .:. .i. .~l 1 i .~..:.. ':'''::'..J

2 - ~GYENNES ET ~CARTS RELATIFS

X •• ,: 8.196

t 1.. = 8.017 t -2.19i

l . 1. = 8.356 ( 1. 95)

X2•• = 8.375 t 2. i9)

X.2. = 8.308 1.36) X.3. = 7.924 ( -3.31)

l .. 1 = Q f 4 •
.... .l. ~., \ -1.00~ X .. 2 = 8.278 1.00)

X 11. =
X 21. =

ï1.1=

8.396 2.44}
8.316 ( 1.46)

9.065 { -l.bO}

l. 12. =
'; .-,"1 _
.ft. L"'. -

X 1. 2 =

8.035 ( -1. 96)
8.581 ( 4.69)

7.969 ( -2.77)

X13. =
X 23. =

X2.1 =

7.619 { -7.04}
8.230 { o. 41 :

8.164 ( -:).39) X 2.2 = a.sa7 • "'7"'7\
'"'l'a ; i

l 11 =
l .21 =
l .31 =

8.392
a.l06
7.846

{ -1.1ùi
( -4.28}

X .12 =
l. .22 =
X .32 =

8.320 t 1.51i
8.510 l 3.83)
8.C03 ( -2.35)

X212 = 8.447 3.06)

~ , .. _
A III -

l 112 =
X211=

8.599 ( 4.92l
8.193 { -0.04;
8.184 i -0.14)

x 121 = 8.190 ( -o.m
l 122 = 7.8BO ( -3.85)
X)71 = 8.021! -2.13}
X22~ = 9.140 { li.52}

X 131 =
X 132 =

7.405 (-9.!l5)
:.8:2 ~ -4.44}

XIl = 8 ??Q 0.40)
1. 14 = a. 300 1. 27l

X'''1 = 8.306 1.351
X 15 = 8.121 -0.91:

ï 13 = 7.398 ( -3.64)

i Il =
ï 14 =

9.147 ( 11.60l
7.995 ( -2.46)

Xi2 =
7.n!

{ -1.51}
{ -2.63)

i 13 =
X~6 =

0.128 ( -0.83)
:.853 : -4.18)
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•

3 - ANALYSE DE ~A ~ARIANCE

CRITERES RETENUS
nISPOSITIFS ExPERIMENTAUX CCNS:DERcS

, c

· .
: Blocs pris Si.ir 125 lignes : Blocs pris sur les colonnes Cürre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VAR:ANCES RES!DUELLES

VR3 ~cv3!)

HOMOGENEITE DES V.R.
Kr 2 DE BARTLETT
PRaB~BIL1TE DU K! 2

8.59286E-01
2.06604E-Ol
b.40255E-O!

2.97743E+OO
î.üùûû0

1:: I::l
J • ...JJ

9.8l

3.S214tE-Ol
S.74253E-01
c; J..j.,7"'~Ç -:, ~W,"'''' ~w .. .,Jo

3.73393E-:)1
1.00000

" "",.
"':'.":J

9. il

?.'i7!66E-Ol ., .,\
1./,

F OBSERVES ET PROBABILITES
- AI'!ENDEl'lEMT
- DOSE
- AXEN~E~ENTfDOSE

- SUBSIDIAiRE
- A~ENDEr:ENTfSUBSrDrAIRE :
- JOSEtSUB5IDIA!RE
- AMENDE~.DOSE.SUBSID

2.698 rO,890)
1.562 (,' ..,..,,, \

,1/ 1 1 t i.;

1. 017 {û.ô22}
~ ":'.,.~ ~ ,\ Q'" \
". J:~\..J l !J. w" "t J

1.8% (0.822;
0.531 {o. 401}
2.309 (0.382)

l '.1,1:: (o. nOlO.v ... .,J

., 1:'." (0.1':6)..;.""~~

r; "nn ',' !l,QI.:. • .:.OC \'.':.;.,;, ,
0.84ü ~O.404)

2.142 !ü.B48)
;).6(,0 (0.439;
2.609 {Û.90S}

5.836 (0.976)
3.380 {o. '?5U
2.201 !O.865}

F DBSERVES ET PROBABILITES
SI LES Y.R. SONT HGMOGENES

- A!'!ENDE!'!ENT
- DOSE
- AMEN:EnENTfDGSE
- SUBSIDIAIRE
- rl~ENDE~ENT.SUBSr~!A!RE

- DCSEtSU9SID!A~RE

- A~EN~E~IDGSEtSUBSID

..

3.38b tO.932l
1.961 i O. aS1 i

û.704 (O,410)
~. 773 {f).814)
0.497 fO.353)

J :' Qi:'"t.o . ..:

2.71'1
.; .,.."
l • .' i J.

0.977
2.459
';' b39

(0.9671
{O.926)

(ü.329)

D,489)
(û.942:



{6L I

:)- ; ZL6'(:
~'1G-}- } 896 1 G

{L~'; ; Çb6 1 0
{Z; 'Z } ÇOO 1 t

= 9r X
= :11: x

= 9; X
= ri x

l'''''· \ f""I ....\ L~ ~ t .:Iee;, iJ

~9:IC } t8t'O

{89 I Z- i ~~61(:

{~C ';- ! t~t:e

= ça: y

= z;; l

= Çl X
= l; X
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(9; 10
(9 r '0
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186'0
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lOI'; ) 166'0
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[Lt·O- ) ~L6'0 = :'l x

(01'; ) 166'0 = zr' x (L~lt ) Ç66 '0 = Tr' x
f fiT'''' } t66'O = lZ' x 1[9'0 1 986'0 = tG' x~ 'J t •

(89'Z- ) tÇ6'O = ZI' x (tL'T- i t96 '0 = i r' x
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- T" If-. ,..
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3 - ANriLYSE DE ~A iAR:ANCE

:R~TERES REiENUS ,--------------------------------------------------------------------------------------------------,· .
i Blo:s ~ris sur :es ::l~GDes Carf2 latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

1 "., il"'''' ,',"1
~ • ~"1 .. '1.:';;: - -,i.;"

7r ·~:644 ïE -04

:.6;

., "..;;.. fI

3.::i3iE-C3
i.:ü::6E-1j3
6.44719::-04

C' 1"1\
"':.01

:.6}

:1:7~43E-:)3

HD~C3ENEITE DES V.R.
KI 2 JE BART~ETT 1.. 70863E+üû 1.3461:E+C1
FRCBAB!L1TE DU KI 2 1.00000

F DBSERVES ET PRDB~B!L1TE5

\0,996)
0.000

2.635 ,r, I"';nl:'\
; ~i • ., ., loi i

(0.005)

2.517

Ü.O(:ü

i,', "., .. -,;v. ~I li

", ,·,,·,r ..
., ~i • '~' i•. _..; j

O. '193

2.3~9

0.132
1.064
0.465

J,., :05)

"., ..,..,'",,! ·;·.;01

t0.907}

2.6(;9

0.971
0.425

0.i72

- A~ENDEMfJCSEf.SUBSID

- A~EN;;E!'IENT

- DOSE

- AMENDEME~TfSUBSIJ!~!RE ;
- JCSE!SUBSIDIAIRE

- AMENDE~fNTfDOSE

- SUBSIDIAIRE

F OBSERVES ET PRCBABILITES
SI L~S V.R. SDNi HOMGGENES

- Ai'!EN~::~ENT

- DCSE
- AMEN:EMENTfDOSE

0.-JCO tü.OOS}
3.987 (().999)
3,387 tO.959)

0.000 {QI COS}
4.881 ~O.'189)

1.840 (C.832)
- SUBSrDrA~RE 0.181 (0.324)

0.723 iO.4C4)
- DOSEJSUBSIDIAIRE
- A~ENDE~fDCSEf5UB5ID

0.316 (0.265)
1.942 10.348)

0.172 !O.156j
1.055 (ü.643)
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- D~NNEES JBSERVEES

U:: .. \oe

, ~. , ." . ~,'.. ,: ~ ... ; .:"t

- i - .•
"i:-" ..

12k
13k

x ::k
t ::k
ï 23k

blce

22.5e:j
24.556
2~.3:3

23.ÜüO
'-;'T 4 / ~

....~ • .i ': i

22.500

2i.722
23.333
22.556

22.889
,-·or .,..,..,.
".:JI"'';''';

22.833

bloc 3

18.278 16.778 20.778
24.833 23.889 21.389
21.000 :9.833" 22.389

17.7:2 :9.16~ 19.7::

19.889 :3.000 18.778

:0.333
.,,, .,,,,,
i.~.;~..;.

bIcc 4

18.944
21.278
:01889

-:.,. .".:,"'

* .•" 'Jvw

..., w.. ;; ..
.... ~.!j ...

:1.278

~~ ~~~ 1~ ~"7~
....:,' ....;;,;, .. 11' 'W

19. 778 ~6.3:3

23.667 16.5D0

.j,", "..,..,
~~.ww~ ~}.L~~

:0.889 ::.:22

:~).167

" ..., ~~~
~.::. ...:.,;.;; :"". d Pj""P"~

~"'!.1.'::''::'

f ,-, ~.,.~

~i • ..J.,j~

.., ~ ., ,',,..
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ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPER"AGNESIEN

dite : 01/03/84
piraletre: II-GR 68
unite : 1

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

1 llt 1.700 1.700 1.600 1.600 1.700 1.720 1.600 1.670 1.650 1.620 1.670 1.720
1 12k 1.650 1.650 1.550 1.600 1.700 1. 700 1.700 1.620 1.600 1.650 1.620 1.650
lm 1.600 1.550 1.500 1.550 1.570 1.650 1.550 1.570 1.500 1.500 1.520 1.570

1 21k 1.650 1.700 1.600 1.600 1.600 1.720 1.650 1.600 1.650 1.620 1.670 1.600
1 22k 1.550 1.600 1.550 1.550 1.600 1.620 1.570 1.650 1.650 1.550 1.650 1.670
1 23k 1.650 1.650 1.600 1.500 1.450 1.400 1.600 1.600 1.620 1.550 1.720 1.620

2 - "OYENNES ET ECARTS RELATIFS

1 ... " 1.612

1 1.. " 1.619 1 0.381 1 2•• = 1. 606 ( -0.381

1 .1. " 1.650 1 2.351 1 .2. " 1.621 1 0.521 1 .3. " 1.566 1 -2.871

) .. 1 " 1.611 1 -0.071 1 .. 2 " 1. 614 1 0.071

1 11. " 1.662 1 3.101 1 12. " 1. 641 1 1.761 1 13. " 1.552 1 -3.721
1 21. " 1.638 1 1.601 1 22. " 1. 601 1 -0.721 1 23. z 1.580 1 -2.021

1 1.1 .. 1.610 1 -0.161 1 1.2 .. 1.627 1 0.911 1 2.t .. 1.613 1 0.021 1 2.2 z 1.600 1 -0.781

1 .11 .. 1.645 1 2.021 1 .12 " 1.656 1 2.691
1 .21 .. 1.616 1 0.211 1 .22 " 1.626 1 0.831
1 .31 .. 1.573 1 -2.431 1 .32 = 1.559 1 -3.311

1 111 .. 1.653 1 2.531 1 121 " 1.637 1 1.501 1 131 " 1.540 1 -4.501
1 112 .. 1.672 1 3.671 1 122 = 1.645 1 2.021 1 132 = 1.565 1 -2.951
1 211 .. 1.637 1 1.501 1 221 " 1.595 1 -1.091 1 231 = 1. 607 1 -0.361
1 212 .. 1.640 1 1.711 1 222 = 1.607 1 -0.361 1 232 " 1.553 1 -3.671

1 11 " 1. 637 1 1.551 1 12 " 1.567 1 -2.841 1 13 " 1.619 1 0.411
X14 " 1.615 ( 0.161 1 15 " 1. 597 1 -0.981 1 16 = 1.640 1 1.711

1 Il " 1.591 ( -1.341 1 12 " 1.615 1 0.161 1 13 " 1.620 1 0.471
1 14 .. 1.611 1 -0.101 X15 " 1.617 ( 0.261 X16 " 1.622 ( 0.571
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

._------------------------------------------------------------------------------------------------_.· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes : Carre Jati n· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

0.556 10.4711
9.043 10.999)
1.545 10.7631

VARIANCES RESIDUELLES
VRI (cvltl
VR2 (cv211
VR3 Itv311

HO"06ENEITE DES Y.R.
KI 2 DE BARTLETT
PROBABILITE DU KI2

P-OBsERYES ET PROBABILITES
- AftENDEltENT
- DOSE
- ~ENDE~NTfDOsE

- SUBSIDIAIRE
- AftENDE~NTfsUBsIDIAIRE :
- DOSEfsUBsIDIAIRE
- AftENDE"fDOSEfsUBsID

F OBSERVES ET PROBABILITES
SI LES Y.R. SONT HotI06ENEs

- AtfENDEItENT
- DOSE
- A"ENDEltENTfDOsE
- SUBSIDIAIRE
- AKENDENENTfsUBsIBIAIRE :
- DOsEfsUBsIDIAIRE
- A"ENDE"fDOsEfsUBsID

4. 17600E-03 4.01 5.6B667E-03 4.71
1. 19B89E-03 2.11 3.03222E-03 3.41
1. 42956E-03 2.3) 1. 06289E-03 2.01

7. 16519E+00 1. 42456E+Ol
J~D.OOOO 1.00000

0.644 (0.4351 0.473 (0.4951
10.478 (0.9991 7.694 (0.9971
1.790 10.8141 1. 315 10.7141
0.074 10.2091 0.029 10.1361
2.833 10.8991 3.810 10.9411
0.846 10.4441 1.138 10.6631
1.927 10.835) 2.591 10.9071

1.073 10.6941 0.865 10.3601
17.466 (I.OGOI 14.072 Il.0001
2.985 (0.9421 2.404 (0.9011
0.035 (0.1541 0.029 (0.1391
1.617 10.793l 1.303 (0.7421
0.483 10.3741 0.389 (0.3IS1
1.099 (0.6581 0.886 10.4221

4. 83833E-03 4.31



CO~ARA[SOH DE "OYENNES PAR LE TEST
DE NEN"AN ET KEUlS

70

date :01/03/84
DONNEES :

paraletre :N-SR unite: l

DDL = 20 NI = 12
4 T= 1.1150
BT= 1.1121

12 T= 1.566

RESULTATS:

1 2
12 T 8 T

1 12 T
2 8 T
3 4 T

SE = 0.005

3
4 T
+



AtlALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO De 2 Al'ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPER"A6NESIEN

71
date : 01/03/84
para.etre: P-6R
uni te : 1

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

XlU 0.330 0.330 0.310 0.310 0.310 0.310 0.300 0.300 0.300 0.300 0.310 0.320
X12k 0.320 0.340 0.310 0.290 0.310 0.320 0.320 0.310 0.290 0.310 0.320 0.320
X13k 0.330 0.320 0.320 0.300 0.310 0.330 0.290 0.300 0.270 0.270 0.280 0.270

X21k 0.330 0.330 0.290 0.300 0.300 0.300 0.310 0.290 0.310 0.300 0.340 0.320
X22k 0.320 0.310 0.290 0.320 0.310 0.310 0.280 0.310 0.330 0.310 0.320 0.310
X23k 0.330 0.330 0.320 0.300 0.300 0.310 0.300 0.300 0.300 0.280 0.320 0.310

2 - "OYENNES ET ECARTS RELATIFS

x ••• = 0.309

X1.. = 0.308 ( -0.271 X2•• = 0.309 ( 0.271

X.1. = 0.310 ( 0.591 X.2. = 0.312 ( 0.991 X.3... 0.304 ( -1.581

X.. 1 = 0.309 ( 0.181 X.. 2 = 0.308 ( -0.181

XIl. = 0.311 ( 0.721 X12. = 0.313 ( 1.531 X13. = 0.299 ( -3.061
X21. = 0.310 ( 0.451 X22. = 0.310 ( 0.451 X23. = 0.308 ( -0.091

X1.1 =. 0.307 ( -0.45J X1.2 = 0.308 ( -0.091 X2.1 .. 0.311 ( O.all X2.2 .. 0.308 ( -0.271

X.11 = 0.312 ( 0.991 X.12 = 0.309 ( 0.181
X.21 = 0.310 ( 0.451 X.22 = 0.313 ( 1.531
X.31 = 0.306 ( -0.901 X.32 = 0.302 ( -2.251

1 III = 0.310 ( 0.451 1 121 .. 0.312 ( 0.991 X131 = 0.300 ( -2.791
X112 = 0.312 ( 0.991 X122 = 0.315 ( 2.071 X132 .. 0.298 ( -3.331
X211 = 0.313 ( 1.531 X221 .. 0.308 ( -0.091 X231 = 0.312 ( 0.991
X212 = 0.307 ( -0.631 X222 = 0.312 ( 0.991 X232 .. 0.30~ ( -1.171

XIl .. 0.327 ( 5.851 X12 = 0.305 ( -1.171 X13 .. 0.310 ( 0.451
X14 = 0.301 ( -2.521 X15 = 0.298 ( -3.601 X16 = 0.312 ( 0.991

X.1 = 0.318 ( 3.151 X.2 = 0.302 ( -2.251 X.3 = 0.303 ( -1.7ll
X.4 = 0.311 ( 0.721 X.5 .. 0.309 ( 0.181 X.6 = 0.308 ( -0.091
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

,--------------------------------------------------------------------------------------------------,· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Cirre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

0.218 (0.350)
1.892 (0.8301
1.143 (0.6601

VARIANCES RESIDUELLES
VRI (cvlI1
VR2 Icv2I1
YR3 (cv3I1

HO~6ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- AJŒNDEIlENT
- DOSE
- ~ENDE~NTfDOSE

- SUBSIDIAIRE
- AKENDEIlEMTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- ~ENDE"fDDSEfSUBSID

F OBSERVES ET PRDBABILITES
SI LES V.R. SONT HO"06ENES

- ~ENDE~NT

- DOSE
- ~ENDE"ENTfDOSE

- SUBSIDIAIRE
- AKENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

2. 68222E-04 5.31 4.40222E-64 6.81
7. 22222E-05 2.81 1. 05556E-04 3.31
1. 11556E-04 3.41 1.04889E-04 3.31

5.52794E+00 1. 19401E+Ol
1.00000 1.00000

0.186 (0.3271 0.114 (0.2621
1.621 (0.7831 0.988 (0.3891
0.979 (0.3921 0.596 (0.4371
0.308 (0.3941 0.211 (0.3331
0.797 (0.3841 0.847 (0.3691
0.834 (0.4491 0.887 (0.4271
0.237 (0.2061 0.252 (0.2181

0.294 (0.4031 0.209 (0.3461
2.553 (0.9141 1.818 (0.8291
1.541 10.7771 1.01f8 (0.6581
0.130 (0.280) 0.093 (0.240)
0.522 (0.4801 0.372 (0.4481
0.546 (0.4121 0.389 (0.3151
0.155 (0.1431 0.110 (0.1051

2. 29722E-04 4.91



ANALYSE DE
VARIAHCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A~NDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPER~6NESIEN

date : 01/03/84
paraletrl!: K-6R
unite : 1

73

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

1 11t 0.490 0.500 0.480 0.450 0.450 0.430 0.410 0.410 0.450 0.450 0.440 0.430
1 12t 0.450 0.460 0.410 0.430 0.440 0.440 0.440 0.450 0.410 0.430 0.430 0.400
1 13t 0.450 0.450 0.450 0.430 0.430 0.440 0.390 0.400 0.380 0.400 0.400 0.400

X21k 0.460 0.480 0.460 0.450 0.410 0.410 0.410 0.400 0.460 0.450 0.480 0.430
1 22t 0.440 0.440 0.400 0.480 0.430 0.440 0.400 0.450 0.410 0.410 0.430 0.410
X23k 0.460 0.450 0.430 0.430 0.450 0.440 0.400 0.430 0.440 0.440 0.440 0.400

2 - "OYENNES ET ECARTS RELATIFS

1 ... : 0.434

X1.. : 0.433 ( -0.161 X2•• = 0.435 ( 0.161

1 .1. : 0.445 ( 2.621 X.2. : 0.430 ( -0.831 1 .3. : 0.426 ( -1.191

X.. 1 = 0.434 ( -0.101 X.. 2 : 0.434 ( 0.101

1 11. : 0.449 ( 3.491 X12. " 0.432 ( -0.35) 1 13. : 0.418 ( -3.621
X21. : 0.442 ( 1.761 X22. : 0.428 ( -1. 311 X23. : 0.434 ( 0.031

1 1.1 : 0.433 ( -0.161 1 1.2 : 0.433 ( -0.161 1 2.1 : 0.434 ( -0.03) 1 2.2 " 0.436 ( 0.35)

X.11 = 0.450 ( 3.681 X.12 : 0.441 ( 1. 571
1 .21 " 0.424 ( -2.271 X.22 " 0.437 ( 0.611
X.31 = 0.427 ( -1. 701 X.32 = 0.426 ( -1.891

1 111 = 0.453 ( 4.451 1 121 : 0.430 ( -0.931 X131 " 0.417 ( -4.001
X112 " 0.445 ( 2.531 X122 " 0.435 ( 0.221 X132 " 0.420 ( -3.231
1 211 .. 0.447 ( 2.911 X221 : 0.418 ( -3.621 1 231 .. 0.437 ( 0.611
X212 : 0.437 ( 0.611 X222 : 0.438 ( 0.9'1 X232 : 0.432 ( -0.541

1 11 " 0.461 ( 6.181 X12 : 0.442 ( 1.761 1 13 : 0.434 ( 0.031
X14 " 0.416 ( -4.191 X15 " 0.427 ( -1.501 X16 = 0.424 ( -2.211

X.1 = 0.448 ( 3.301 X.2 : 0.429 ( -1.121 X.3 " 0.429 ( -1.121
X.4 " 0.433 ( -0.351 X.5 : 0.430 ( -0.931 X.6 : 0.435 ( 0.221
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3 - ANAlYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EIPERI"ENTAUI CDNSIDERES

:--------------------------------------------------------------------------------------------------:
: Blocs pris sur les lignes : Blocs pris sur les colonnes : Carre latin

------------------------------~:_--------------------- ---------_:_------------------------------_:_-------------------------------

0.064 10.2021
4.505 10.9191
1.165 10.8041

VARIANCES RESIDUELLES
YRI IcvlI1
VR2 Icv2I1
YR3 Icv3I1

HO"OGENEITE DES Y.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- AI'IEHDE~NT

- DOSE
- AI'IENDE"ENTIDOSE
- SUBSIDIAIRE
- A"ENDE"ENTISUBSIDIAIRE :
- DOSEISUBSIDIAIRE
- A"ENDE"IDOSEISUBSID

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOflDGENES

- AI'IEHDE~NT

- DOSE
- A"ENDE~NTIDOSE

- SUBSIDIAIRE
- AI'IENDE~NTISUBSIDIAIRE :
- DOSEISUBSIDIAIRE
- A"ENDE"IDOSEISUBSID

5. 63389E-04 5.51 1.03206E-03 1.41
5. 65833E-04 5.51 1.42500E-04 2.81
2.05161E-04 3.31 2. 89833E-04 3.91

5. 86949E+00 1. 16111E+Ol
1.00000 1.00000

0.062 10.1991 0.034 10.1501
4.329 10.9161 2.363 10.887>
1.696 10.1981 0.926 10.4121
0.022 10.1181 0.088 10.2261
0.061 10.1981 0.043 10.1691
3.493 10.9551 2.413 10.897>
1.056 10.(36) 0.148 10.4881

0.090 10.237> 0.061 10.1981
6.343 10.9961 4.264 10.9811
2.485 10.9081 1.611 10.8031
0.033 10.148) 0.022 10.1221
0.033 10.148) 0.022 10.1221
1.864 10.8361 1.253 10.1061
0.563 10.4221 0.319 10.3081

5. 41389E-04 5.41



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPER"A6NESIEN

dtlte : 01/03/84 75
ptlraletre: "6-6R
unite : %

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 1 bloc 3 bloc 4 bloc 5 bloc 6

1 lIk 0.140 0.130 0.130 0.140 0.150 0.160 0.140 0.150 0.140 0.140 0.150 0.150
X12k 0.130 0.140 0.120 0.130 0.140 0.150 0.150 0.150 0.140 0.140 0.150 0.150
X13k . 0.130 0.130 0.140 0.130 0.150 0.150 0.140. 0.140 0.130 0.140 0.140 0.140

X21k 0.140 0.150 0.130 0.130 0.140 0.140 0.140 0.140 0.140 0.140 0.160 0.140
X22k 0.130 0.130 0.130 0.130 0.150 0.150 0.130 0.150 0.150 0.140 0.150 0.140
X23k 0.130 0.140 0.130 0.120 0.130 0.120 0.140 0.140 0.140 0.140 0.150 0.140

2 - "OYENNES ET ECARTS RELATIFS

X... = 0.140

X1.. = 0.141 ( 0.801 X2..= 0.139 ( -0.801

X.1. = 0.142 ( 1.691 X.2. = 0.140 ( 0.501 X.3. = 0.137 ( -2.191

X.. 1 = 0.139 ( -0.201 X•• 2 .. 0.140 ( 0.201

XII ... 0.143 ( 2.581 X12. .. 0.141 ( 0.801 X13... 0.138 ( -0.99)
X21 ... 0.141 ( 0.801 X22. .. 0.140 ( 0.201 X23. .. 0.135 ( -3.381

X1.1 .. 0.139 ( -0.201 X1.2 = 0.142 ( 1.791 X2.1 = 0.139 ( -0.201 X2.2 .. 0.138 ( -1.391

X.11 = 0.142 ( 1.391 X.12 = 0.143 ( 1.991
X.21 = 0.139 ( -0.401 X.22 .. 0.142 ( 1.391
X.31 .. 0.137 ( -1.591 X.32 = 0.136 ( -2.781

1 111 = 0.142 ( 1.391 X121 = 0.138 ( -0.991 X131 .. 0.138 ( -0.991
X112 = 0.145 ( 3.781 X122 = 0.143 ( 2.581 X132 = 0.138 ( -0.991
X211 = 0.142 ( 1.391 X221 = 0.140 ( 0.201 X231 .. 0.137 ( -2.191
X212 = 0.140 ( 0.201 X222 .. 0.140 ( 0.201 X232 .. 0.133 ( -4.571

X11 .. 0.135 ( -3.381 1 12 .. 0.130 ( -6.961 1 13 = 0.144 ( 3.181
X14 .. 0.143 ( 1.991 X15 .. 0.140 ( 0.201 1 16 .. 0.147 ( 4.971

XIl = 0.140 ( 0.201 1 12 = 0.138 ( -0.991 X13 .. 0.140 1 0.201
X14 .. 0.142 ( 1.391 X15 .. 0.139 ( -0.401 X16 .. 0.139 ( -0.401
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3 - ANAlYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

s s. .
: Blocs pri s sur 1es lignes : Blocs pris sur les colonnes Carre latin

------------------------------_:_------------------------------_:_-------------------------------=---------------.----------------

6.3)
VARIANCES RESIDUELLES

VR1 (cv1I1
VR2 (cv2I1
VR3 (cv3I1

HOIt06ENEITE DES Y.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- AIlEHDEItENT
- DOSE
- AIlENDEItENTtDOSE
- SUBSIDIAIRE
- A"ENDE"ENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"EHDE"fDOSEtSUBSID

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06EMES

- AllENDE ItEMT
- DOSE
- AIlENDEItENTfDOSE
- SUBSIDIAIRE
- AIlENDE"EMTfSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

6. 42222E-05 5.71 1.53556E-04 8.91
4. 88889E-05 5.01 9. 55556E-05 7.01
3. 22222E-05 4.11 2. 28889E-05 3.41

2.54944E+00 1.80351E+01
1.00000 1.00000

1.384 (0.7511 0.579 (0.4601
2.876 (0.9261 1.203 (0.6831
0.151 (0.139) 0.063 (0.062)
0.114 (0.2541 0.058 (0.1881
2.759 (0.894) 3.883 (0.943)
0.819 10.4561 1.153 (0.668)
0.043 (0.042) 0.061 (0.059)

1.904 (0.830) 1.078 (0.695)
3.956 (0.975) 2.241 (0.885)
0.208 (0.185) 0.118 (0.1111
0.119 (0.269) 0.067 (0.208)
1.904 (0.830) 1.078 (0.695)
0.565 (0.423) 0.320 (0.2681
0.030 (0.029) 0.017 (0.016)

7.63889E-05

1.164 (0.706)
2.418 10.892)
0.127 (0.119)



AHIILYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A~NDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOl HYPER~GNESIEN

date : 01/03/84
paraletre: Tee-GR
unite : 1

77

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

Illk 2.440 1.850 1. 710 1.590 1.690 1.770 1.640 2.030 1.920 I.SôO 2.140 2.250
1 12k 1.960 2.060 1.530 1.500 1.680 1.580 1.810 1.720 1.680 1.730 1.900 1.930
lm 2.810 2.550 2.760 1.690 1.700 1.630 2.350 2.370 2.140 1.560 1.710 1.680

1 2U 2.060 2.040 1.570 1.580 1.660 1.830 1.760 1.690 2.350 2.190 2.400 1.820
1 22k 2.750 2.070 1.480 1.680 1.680 1.650 1.600 1.810 1.790 1.680 1.850 1.800
1 23k 1.900 2.030 1.600 1. 510 1. 580 1.610 2.330 1.920 2.880 2.420 1.900 2.470

2 - ~YENNES ET ECARTS RELATIFS

1 .•. = 1. 916

1 1.. = 1. 914 1 -0.061 1 2..= 1.917 1 0.061

1 .1. = 1. 910 1 -0.291 1 .2. = 1.791 1 -6.511 X .3. = 2.046 1 6.801

X.. 1 = 1. 966 1 2.621 X.. 2 = 1.865 1 -2.621

X11. = 1.907 1 -0.421 X 12... 1. 757 1 -8.291 X13. = 2.079 1 B.541
1 21. = 1. 912 1 -0.161 X22. = 1.825 1 -4.731 1 23. = 2.012 1 5.061

1 1.1 = 1. 976 1 3.161 X1.2 = 1.853 1 -3.281 1 2.1 = 1.956 1 2.091 X2.2 .. 1.878 1 -1.971

1 .11 = 1. 945- ~ - 1.-54-1 l .12 = 1.815. _1 -2.121
1 .21 = 1.814 1 -5.291 1 .22 = 1.767 1 -7.731
1 .31 = 2.138 1 11.631 X .32 = 1.953 1 1.971

1 111 = 1. 923 1 0.411 X 121 = 1.760 ( -8.121 1 131 = 2.245 ( 17.201
X 112 = 1.892 ( -1.251 X 122 = 1. 753 ( -8.471 X 132 = 1. 913 ( -0.121
1 211 = 1. 967 1 2.671 1 221 = 1.868 1 -2.471 1 231 = 2.032 1 6.061
X212 = 1.858 1 -2.991 X222 = 1.782 ( -6.991 X232 = 1. 993 1 4.061

1 11 = 2.210 1 15.371 X 12 = 1.683 1-12.121 1 13 = 1.672 1-12.731
X14 = 1.924 ( 0.451 X 15 = 2.017 1 5.281 1 16 = 1.987 1 3.761

1 Il = 1. 929 1 0.711 1 12 = 1.749 1 -8.691 1 13 = 1.852 ( -3.291
1 14 = 1. 906 1 -0.511 X15 = 1. 980 1 3.361 X16 = 2.077 1 8.411
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

1 1· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI IcvlIl
VR2 Icv2I)
VR3 Icv3Z)

HO~6ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

1.27179E-Ol
4. 19956E-02
5. 16169E-02

5.21734E+00
1.00000

18.6)
10.7)
11.9)

2.00873E-Ol
8.04722E-02
4.39216E-02

1. 20890E+01
1.00000

23.4)
14.8)
10.9)

1.21743E-Ol 1 18.2)

F OBSERVES ET PROBABILITES
- A"ENDE~NT

- DOSE
- ~ENDENENTtDOSE

- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEtSUBSID

0.001 10.023)
3.072 10.937)
0.215 10.190)
4.334 10.909)
0.181 10.323)
0.637 10.459)
1.338 10.720)

0.000 10.019)
1. 945 10.838)
0.136 10.127)
2.262 10.80B)
0.213 10.347)
0.749 10.487)
1.573 10.774)

0.001 10.023)
3.209 10.944)
0.225 10.197)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06ENES

- A"ENDEltENT
- DOSE
- ~ENDE~NTfDOSE

- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

0.001 10.028) 0.001 10.024)
4.831 10.988) 3.540 10.965)
0.338 10.2Bll 0.248 10.216)
2.250 10.864) 1.649 10.798)
0.115 (0.265) 0.085 10.231)
0.407 10.327l 0.298 10.252)
0.854 10.435) 0.626 10.456)
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3 - ANALYSE DE LA VARIANCE

1 ,· .
DISPOSITIFS EXPERIMENTAUX CONSIDERES

CRITERES RETENUS
: Blocs pris sur les lignes : Blecs pris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cvili
VR2 (::;;21)
lJR3 (cw'3Zi

2.46967E+ü2
7. 597:8E+01
1. :)6321E+02

14.2)
. 7.9)

2.30516E+02
6.57812E+Ol
1. ~~836 7E+02

13.7}
7.3)
9.4)

1. 32916E+02

HÛMOSENEITE DES V.R.
KI 2 DE BARTLETT
PRDBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- AI'!ENDE!'!ENT
- DOSE
- A~ENDEMENTtDOSE

- SUBSIDIAIRE
- AftENDEMENTtSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A!'!ENDE~fDOSEfSUBSID

4.89665E+00
1. 00000

2.160 (O.949i
iL 481 (1. üOOl
0.669 (j.4751
0.641 (0.464)
0.023 {O.1261
1.549 {O.769>
0.665 !O.472>

4.43562E+00
1.00000

2.314 (0.8631
12.300 (1. Oeûi

" -'41 (0.4991v. J il

0.741 (0.432)
0.023 (0.125)
1.520 (0.763i
ü.652 (0.466)

2.916 (0.900)
15.501 {1. OOD}
0.904 (0.424)

F OBSERVES ET PROBABILITES
SI LES v.R. SONT HO~OSENES

- AIODEIlENT
- DOSE
- AIlENDEIlENTfDOSE
- SUBSIDIAIRE
- A!lENDE!lENTfSUBSIDIAIRE :
- OOSEtSUBSIDIAIRE
- AftENDE"fDOSEfSUBSID

"

3.343 (0.930; 3.487 <0.936)
17.772 (1.000) 18.536 !1. 000)
1.036 !0.63h> 1. 081 (0.h52}
0.305 (0.410) 0.319 :0.4181
0.016 (0.103) 0.016 {(l.106)
l.ü32 (0.635) 1.077 fO.651i
0.443 (0.350) 0.462 (0.362)



~NAd;E JE
.;';;;MlCE

- D8NNEES ~ESERVEES

31

:lI ac 1 hl oc 2 ~::c 4

X 1!k
X : Z~
x 13k

6a.6aB 96.313 95.6'90 84.793 93.668 34. H4 100.:02 94.982 86.')!3
:09.033 10;.~a4 108.:67 1C5.:74 105.858 136.J79 '?6 ..3J·} 97. ~64 9':.238
16.813 111. 757 114.531 112.741 l ')2.1B7 105.Z90 !! 4. ~9 1 !: S. 506 105.382

87.S0! 3~.328 92.781
90.073 104.640 103.26c
'19.0S0 96. m lCO.a7~

xzn
x ::k

99.:29 93.135 99.908 95.261 96.623 9:.174 ",". r olle 93.894 5:. '166 "'Je "'C''' 8~.::54 ~8.~67c·...:. c~..;: I..J 1 -;"",l.,i

:18.69: 11~,C24 :·J9.~;8
tl\1:' C'~,., 99 ~""l :C6. !b? 1/',1 ~ ,~.

.~:).:41 :031~37 1~O,:49 :~4. HO ::): .~"..:.voJ • ..i .... 'T • ..;,,;v .. ',J ~ • ' .. .""
108.405 1.0.B40 ~ ,\., "''''''C:; 1 ,,~, .'\ J "'" ;,)9. 6'~9 lCb.S;'4 . ~.,. ... " 1:8.261 119. ''''T ~ .\1'l ,,::'":' 1::2.635 .Of• 'r'.VI.JJv •• v. ,,"1 ..' ~ .. "'. ;,~ .; ... ; ~'n ... • J ~.';'''.Jl'

Ï ... : 100.747

X 1.. : 99.746 1 -0,99) X ., - 101.749 ( 0.99)... -

X
,

: 89.224 (-11. 441 X .2. = 104.580 ( 3.80) t .3. : :~IS.~:8 "7 .~ 'T,.,. ,,",' 1

X •,1 : 100.485 l -0.26l X " : 101.010 0.26)•• i.

X 11. : 58.040 (-12,611 1 12, = 104,901 4,12) :, 13. : ~:)6.298 5.511
X 'lI = 90,408 HO,261 X 22, = 104,260 3.491 1 "., : 110.573 9.76).... ":J •

1 1.1 = 98.639 ( -2,091 X 1.2 = 100.353 ( 0.10)

X , il = 89,223 Hl,441 X,12 = 99.225 Hl,44)
X.21 = 104,628 t 3,851 1 ,22 = 104,532 ( 3,761
X.31 = 107,604 , 6,911 X,32 = 109.Z73 ( 8.46l1

~ 2,1: 102.::1 ( 1.571 X 2.1 = :01.167 ( 0.42)

X 1\1 : 87.615 !-13.04) 1 1~I : :03.244 t '"!' tf'\~ ,.." : •,.,e: ."1:'~ ( 4.28!... .... c. • v • ~ IJ.., t '/,J •

X 112 : 88,465 H2,19) X
.,,,

= 106.~57 { r ., ..... ( ..,.,
= lC:7.537 \ 6.74i'~J. w.: Il ...;~

X
., ..

= 90,831 ( -9.84l X 221 = 106,012 ( C; '1":!'\ 1 ..,~ .. : 110.149 9.33).. 11 ...,.4.oJI ..:.,..:.

X 212 = 89,984 HO. bBl X 222 = 102.507 ( 1. 75) X 232 = 111. ooa 10,18l

X ! 1 : :01.751 1 1,001 X 12 = 105.130 4.J5} X ' ., = 103.122 2.~6i\ 'J

X 14 = 100.588 Î -O.lbl X
,r

= 96.30B ( -4.41 ) " lb : Q7.S8ô -3. ~4),,J A

X Il = 99.068 1 -i.e]} x 12 = ·~6. no -~. 'i}) ( 13 : 10~.o93 1.34}
X 14 : 102.280 ( l 'i" X 15 = 101.532 O.7B) ,( 16 = ,.",,, "T~I'\ !. "?b)•• _.1 ~Vi../4~

'"



ANALYSE DE
~ARIriNCE

!~FL~ENCE DE 3 DOSES DE CAC JE 2 Ar.ENDEnENTS CALCiQUES DIFFERENTS
SUR UNE CULT~RE DE ~ArS SUR VERT1SGL HYPERMAôNESIEN

date : 06/01/85 81
para41etre: PG
uni te : g/plt

1 - DONNEES DBSER'JEE5
-----------------

bioe 1 bloc 2 01 De .. bloc 4 bi r.r 5 bloc 6,)

X 11 k 68.ba8 96.313 95.690 84.793 93.668 34.114 100.302 94.982 Bb.~13 87.801 81. 328 32.787
X 12k 109.033 107.084 108.367 105.274 105.858 136.079 Qi. '1'.."., 97.564 95.238 90.073 ID4.640 103.268..... 2.,;.JV

X 13k 96.813 111. 757 114.531 112.741 102.187 105.290 114.591 115.506 105.882 'n.050 96.348 100.879

X ",f 1. 99.229 83.135 99.908 98.261 90.683 91.194 80.645 '13.894 83. '?66 75.356 84.554 98.067"Hi,

X 22k 118.692 111.024 109.078 105.539 99.330 106.469 101.194 90.141 103.287 100.149 104.490 101.724
X 23k 108.405 110.840 107.335 120.043 109.699 106.894 113.642 108.261 1!91 127 f'-'Q "'C:'" 102.685 ~ ~ r, "'1:'4J

~ '.J. ,:"';,) l~V,,,,.,j1

2 - ~ùiENNES t1 ECARTS RELATIFS

x ... = 100.747

X • = 99.746 ( -0.99) X " 101.749 ( 0.99)1 •• ~,.=

X . = 89.224 (-11.44) X " = 104.580 ( 3.S0)ol. ..:..

X • = 100.485 ; -0.26) X " = 101.010 1 0.26)... \ .... l

X 11. = 88.040 H2.bU X 12. = 104.901 ( 4.12)
X 'l' = 90.408 HO.26) X 22. = 104.260 ( 3.49)"':.

X .3. = 108.438! 7.63)

X 13. = 106.298 t 5.51}
X 23. = 110.578 ( 9.76)

X1.1 = 98.639 ( -2.091 X1.2 = 100.853 ( 0.10) X2.1 = 102.331 t !.571 1 2.2 = 1ûl~167 {

X.11 = 89.223 (-11.441
X.21 = 104.628 ( 3.851
X .31 = 107.604 \ 6.Bl)

X.12 = 89.225 (-11.441
X.22 = 104.532 ( 3.761
X .32 = 109.273 ( 8.46)

X 111 =
X112 =
1 211 =
X212 =

87.b15 (-13.04)
88.465 H2.19)
90.8.31 ( -9.84)
89.984 HO.681

X121 = 103.244 (
X122 = 106.557 (
X 221 = 106.012 1
X 222 = 102.507 1

2.48)
r ~4J.,

.J.:"

5.231
1.751

X ''''' .,). -
X 132 =
X 231 =
X232 =

105.059 i 4.28)
107.537 ( 6.741
110.149 ( 9.331
111.008 ( lÜ.181

Xlb = 97.586 ( -3.141
X 1 j = 101. 751 ( 1. (0)
X14 = 100.58S ( -0.16)

X 12 = 105.130! 4.35)
X15 = 96.308 \ -4.41)

X ' ..J,) = i03.122 ( 2.36)

XIl = 99.068 ( -1.67)
X 14 = 102.280 ( 1.52)

X12 = 96.790 ( -3.931
X15 = 101.532 ( 0.78)

X13 = 102.093 ( 1.34)
X 16 = 102.722 1 1.96)
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3 - AN~LYSE ~E LA VARIANCE

DISPOSITIF3 tl?ERIMENTAUX CaNSr~ERES

,---------------------------------------------------------------------------------------------------· .CRITERES RETE~US

: Bloc~ pris sur 1~5 ligne~ : Blocs pris sur le~ colennes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES

~R2 (:v2!}
VR3 ~c'f3~)

HO"DEENEITE DES V.R.
KI 2 DE 9ARTLETT
PROBABILITE DU K! 2

8.000~8E+O:

4.06762:+01
6.01426E+01

9.58138E-01
1.00000

8. ~)

6.31
7.7}

9.3b482E+Oî

5. 15570E+Ol

1. 97600E+00
:.00000

9.6i
9.1)
7.1 )

S.3709éE+Ol ~ ! \.. ~ .

F OBSERVES ET PROBAB!LITES
- M!ENDEI!ENT
- DOSE
- APlENDEXENTtDGSE
- SUBSIDIAIRE
- A"ENDE~EMTtSUBSIDrAIRE :
- nOSEtSUBSID!AIRE
- APlENDE"tCGSEfSUBSID

0.902 !i).354}
30.994 t1.(00)
0.462 10.359)
0.122 (O.2ô2i
0.854 10.367)
0.098 lO.ù94i
0.221 (O. 195i

0.771 (O.3n)
26.47B (1. 000)
0.394 tO.3171
0.059 (0.189)
0.996 (0.329)
0.114 fO.l0S)
0.258 {O.223)

0.862 (0.367>
29.621 (1. 0(0)
0.441 (O.34Ô)

F OBSERVES ET PROBABILITES
sr LES V.R. SONT HO"D6ENES

- AP!ENDE!lENT
- DOSE
- APlENDE"ENTfDOSE
- SUBSIDIAIRE
- ~DE"EMTtSUBSIDI~IRE :
- DOSEtSUBSIDIAIRE
- ~DE"fDOSEtS~BSID

1.091 (0.ô98) 1.00e (0.679)
37.490 (1.000) 34.632 (1. (lOO)

0.558 10.419) 0.516 (0.394)
0.075 (0.218) 0.069 10.211l
0.776 IO.3eb) {1 '''74 7 10.406}y.l!.

0.089 10.OBb} 0.OS2 10.079' t
0.201 la.1S0) 0.186 10.168l ..



ANAL~SE DE
'JARIAHCE

1 - DONNEES DBSERvEES

I~FLUENCE DE 3 DJSE5 ~E :AC ~E 2 A~ENDE~E~7S :AL:IQ~ES JIFFERENTS
SUR UNE CULTURE DE ~A;S SUR VERTISCL HYPER~A6NESIEN

83

oloc hlai: 2 bloc 3 OlDC 4 bloc 5 ~lOi: 6

1 ....
.1.11\

X 12k
1 13k

X 2a
X22k
X 23k

444.349
b35.3~O

664.541

592.925
744.387
.,'" '":'j:I'1IV.1.;.w;

608.794 614.303
661.014 690.336
700.897 701.326

533.706 582.180
696.297 689.483
722.5l4 699.663

544.350 564.323
655.035 674.353
723.772 645.920

591.993 625.452
630.627 627.862
é93.~B2 693.405

531. 680
353.435
597.945

567.432
672. 987
670.396

629.055
.'C'4 ,t",
Cv':'.; ...

673.3'18

493.829
614.ééO

600.382
611.884
730.112

607.411
:69.782
705.698

~52.;ao

578.483
664.049

497.576
606.971
741. 236

55ù.651
55~.558

630.985

483.766
618.2ûl
é72.067

5tO,059

628.045

542.918
655.319
618.648

519.207
668.0~5

63:.674

605.350
637.972
637.041

2 - ~OYENHES ET ECARTS RELAT!FS

x ... = 629.274

X 1.. = 626.402 ( -0.46) X ' - 632.146 ( 0.46).... -
1 .1. = 558.074 1-11. 31) X .2. = 652.168 ( 3.64)

r

X
, = 628.291 ( -0.16l X

.,
= 630.257 1 0.16)1'. •• Jo 1

X
., = 55~. 778 (-11. 68l X 12. = 657.290 ( 4.45)~ ..

X '11 = 560.370 (-10.95) X
,.,

= 647.046 ( 2.82J.... ...~.

X .3. = 677.580 ( 7.681

ï 13. = 666.139! 5.Bb)
X23. = 689.021 ( 9.49)

1 1.1 = 621.003 ( -1.31)

X.11 = 554.087 (-11.95i
1 .21 = 652.098! 3.63)
X .31 = 678.686 ( 7.85)

X1.2 = 631.802 ( 0.40)

X.i2 = 562.060 (-10.68l
X.22 = 652.237 ( 3.651
X.32 = 676.474 ( 7.S0l

X 2.1 = 635.579 ( 1.00) X2.2 = 628.712 ! -0.09)

X 11~ = 552.378 (-12.22) X 1?1 = 647.749 1 2. '14) X 131 = 662.8BO 1 5.341\ \

X l'" = 559.177 Hl.14) X 122 = 666.830 ( 5.9]) X 1''1 = 669.397 ( 6.38l.... ......
1 211 = 555.797 (-11.68) X 2" = 656.447 ( 4.32) X

~.,.; = 694.493 ( 10.361.:~~

X 11)" = 564.943 HO.22) X 222 = 637.644 ( • .,..,.,
X 2"" = 683.550 1 8.631... ~ ! • .J.J! \

1 Il = 642.172 1 2.0S) 1 12 = 651. 387 ( 3.51l X 13 = 643.766 ( 2.30)
X 14 = 1:33.387 ( O.65l X 15 = 595.644 [ -5.34) X lb = 609.288 ( -3.181

1 Il = 1:23.248 ( -0.96) X 112 = 612.545 ( -2.66) X .3 = 631.107 ( 0.29)
X 14 = 637.615 ! 1.33) X m5 = 624.699 i -0.731 X 16 = 646.429 ( 2.73l1
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3 - ANALtSE DE ~A ~4R!ANCE

CRITERfS RETENUS
DISPOSITIFS EïPERIMENTAUX CONSIDERES

,-------------------------------------------------------------------------------------------------_.. .
: Blocs pris sur ies lignes : 3loes ~ris sur les cc::nnes ~arre latin
, , .. . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RE5!DUELL~S

VRl L:-vil)
VR2 (u21)
"Il"" tc·"3Ijv",)

HDMOGENEiTE DES V.R.
KI 2 DE BARTLETT
PRDBABILITE ~u KI 2

3.3E652E+03
1. 166a~E +03
2. -:i29b2E +03

2. 55706E+OO
1.00000

9.2l
5.4j

4.20657E+03
2.3673bE+03
1.7B951E+')3

3.9b372E+OO
1.0000(]

10.3l
7.71
6.71

3. 810SbE+03 9.9>

F OBSERVES ET PROBABILITES
- Al'IENDE!ŒHT
- DüSE
- ~MEN~E~ENTfDOSE

- 3l:BS:DIrilRE
- rlMENDE~ENTfSUBSI~:A:RE :
- }OSE*SUaSIDIAIRE
- AMENDEMfOCSEfSUBSID

0.175 (0.318:
:8.089 (1.000)
0.488 1,·1 "''''C;i.

"J • .JI wl

0.060 (0.190)
0.692 (0.418)
0.OB4 (0.081)
0.299 (0.252)

0.141 (O,289l
22.6:3 11.0COi
0.:93 (0.316)
0.029 tO.136)
(. "'il" (O.388!V./w~

0.095 :0.0911
0.339 (O.280}

0.156 (0.301l
24.963 !i.eOO)
0.434 10.341>

F DBSERVES ET PR~BAB:L:TES

SI LES V.R. SONT HG"GSENES
- AMENDEl'!ENT
- DOSE
- A"ENDE~ENTfDOSE

- SUBSIDIAIRE
- AMENDEMENTfSUBSIDIA1RE :
- DGSEfSUBS1DIAIRE
- A~ENDEMf~CSEfS~BSID

0.239 !C.367l 0.211 W.347l
38.263 (1.000l 33.803 (1. OOOl
0.665 (0.477l 0.597 (O.435l
0.028 (0.138) 0.025 (0.130>
0.565 (;).462: 0.499 (0.490>
0.069 (0.067) 0.061 iO.059)
0.244 (0.213) 0.216 {O.!?!}



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOl HYPER"AGNESIEN

date : 01/01/85
paraletre: QN-GR
uni te : g/12

85

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

XIIk 7.554 10.349 9.829 8.710 9.593 9.145 10.065 10.026 9.111 8.921 8.518 8.930
X12k 10.483 10.907 10.700 10.481 11. 464 14.508 11. 079 9.913 9.256 9.101 10.631 Il.023
X13k 10.633 10.864 10.520 11.218 10.141 9.866 10.438 Il.463 9.961 9.465 9.546 9.933

X21k 9.783 9.073 9.315 9.472 10.007 9.760 8.148 9.719 8.210 7.837 9.065 9.686
X22k Il.538 11.141 10.687 9.775 10.046 10.902 9.650 9.401 10.015 9.582 10.813 10.654
X23k II. 571 Il.921 Il.195 10.404 10.054 9.386 11.404 11. 291 12.008 10.417 10.641 10.320

2 - "OYENNES ET ECARTS RELATIFS

X... = 10.128

Xl •• = 10.121 ( -0.071 X2..= 10.136 ( 0.071

X.1. = 9.201 ( -9.151 X.2. = 10.573 ( 4.391 X.3. = 10.611 ( 4.761

X.. 1 = 10.102 ( -0.261 X..2 = 10.155 ( 0.261

XIl. = 9.229 ( -8.881 X12. = 10.795 ( 6.591 X13. = 10.337 ( 2.061
X21. = 9.173 ( -9.431 X22. = 10.350 ( 2.191 X23. = 10.984 ( 7.461

X1.1 = 9.973 ( -1.531 X1.2 = 10.268 ( 1.381 X2.1 = 10.231 ( 1.011 X2.2 = 10.041 ( -0.861

X.11 = 9.100 HO.151 X.12 = 9.302 ( -8.161
X.21 = 10.530 ( 3.971 1 .22 = 10.616 ( 4.811
X.31 = 10.676 ( 5.411 X.32 = 10.546 ( 4.121

XIII = 9.112 HO.041 X121 = 10.602 ( 4.681 X131 = 10.206 ( 0.771
X112 = 9.347 ( -7.711 X122 = 10.989 ( 8.491 X132 = 10.468 ( 3.361
X211 = 9.088 HO.271 X221 = 10.458 ( 3.261 X231 = Il.145 ( 10.041
X212 = 9.258 ( -8.601 X222 = 10.243 ( 1.131 X232 = 10.623 ( 4.991

X11 = 10.485 ( 3.521 X12 = 10.192 ( 0.631 X13 = 10.406 ( 2.741
X14 = 10.216 ( 0.871 X15 = 9.490 ( -6.30) X16 = 9.980 ( -1.46)

XIl = 9.868 ( -2.571 X12 = 9.890 ( -2.35) X13 = 10.209 ( 0.79)
X14 = 10.249 ( 1.19) X15 = 10.080 ( -0.471 X16 = 10.473 ( 3.40)

•
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

:--------------------------------------------------------------------------------------------------:
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin. . .. . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI IcvUI
VR2 Icv2%1
YR3 Icv3%1

HO"OGENE HE DES Y. R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

1.05652E+00
4. 97837E-OI
4.65815E-OI

3. 85675E+00
1.00000

10.11
7.01
6.71

1. 23857E+00
2.47515E-OI
5.15879E-Ol

6.41677E+00
1.00000

IL 01
4.91
7.11

1.16109E+00 1 10.61

F OBSERYES ET PROBABILITES
- A1ŒNDE"ENT
- DOSE
- A"ENDE~NTtDOSE

- SUBSIDIAIRE
- ~ENDE~NTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- ~ENDE"tDOSEtSUBSID

0.004 10.0511
14.654 Il.0001
1.419 10.7401
0.100 10.2391
2.262 10.8581
0.367 10.2981
0.449 10.3:i21

0.003 10.0471
12.500 11.0001
1.211 10.6851
0.201 10.3261
2.042 10.8381
0.331 10.2741
0.406 10.3241

0.004 10.0481
13.334 Il.0001
1.292 10.7031

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"OGENES

- ~ENDE"ENT

- DOSE
- ~ENDEIlENT tDOSE
- SUBSIDIAIRE
- AftENDEIlENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE"tDOSEtSUBSID

0.006 10.0631 0.005 10.0601
21. 952 Il.0001 19.897 11.0001
2.126 10.8721 1.927 10.8461
0.070 10.2121 0.064 10.2031
1.494 10.7751 1.354 10.7511
0.242 10.2111 0.219 10.1941
0.297 10.2511 0.269 10.2311



CO"fARAISON DE "OYENNES PAR LE TEST
DE NEM"AN ET KEULS

date :01/01185 para.etre :QN-GR
DONNEES:

DDl = 20 NI = 12 SE = 1.1bl
4 T= 9.201
8 T= 10.573

12 T= 10.bll

RESULTATS :

1 2 3
4 T 8 T 12 T

1 4 T ++ +
2 8 T
3 12 T

unite: 9/.2
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ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPERKAGNESIEN

date : 01/01/85
paraletre: 9p-GR
uni te : g/12 88

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

X 1H 1.466 2.009 1.904 1.687 1. 749 1.648 1.887 1.801 1.657 1.652 1. 581 1.661
X 12k 2.033 2.247 2.140 1.900 2.090 2.731 2.085 1.897 1.678 1. 710 2.100 2.138
1 13k 2.193 2.243 2.244 2.171 2.002 1.973 1.953 '2.190 1.793 1.704 1.759 1.708

X21k 1.957 1. 761 1.688 1. 776 1.876 1. 702 1. 531 1.761 1.542 1. 451 1.846 1.937
X22k 2.382 2.159 2.000 2.018 1.946 2.086 1.721 1. 766 2.003 1. 916 2.097 1.978
X23k 2.314 2.384 2.239 2.081 2.080 2.078 2.138 2.117 2.224 1.882 1.980 1.975

2 - "OYENNES ET ECARTS RELATIFS

X... = 1.941

XI.. = 1.927 ( -0.72) X2•• = 1. 955 ( 0.72)

E .1. = 1. 731 1-10.86) X.2. = 2.034 ( 4.78) X.3. = 2.059 ( 6.(8)

X .. 1 = 1. 941 ( -0.02) X.. 2 = 1.942 ( 0.02)

X 11. = 1. 725 1-1 1. 131 X12. = 2.062 ( 6.23) X13. = 1. 994 ( 2.73)
X21. = 1.736 (-10.59) X22. = 2.006 ( 3.33) X23. = 2.124 ( 9.42)

X1.1 = 1. 906 ( -1.80) X1.2 = 1. 948 ( 0.36) X2.1 = 1. 976 ( 1.771 X2.2 = 1.935 ( -0.33)

X .11 = 1.724 1-11.211 X.12 = 1.737 HO.511
X.21 = 2.023 ( 4.201 1 .22 = 2.045 ( 5.36)
X .31 = 2.077 ( 6.96) X.32 = 2.042 ( 5.19)

X111 = 1. 707 H2.05) X121 = 2.021 ( 4.111 X131 = 1. 991 ( 2.54)
X112 = 1. 743 (-10.21J X122 = 2.104 ( 8.36) X132 = 1. 998 ( 2.93)
1 211 = 1. 740 HO.37) X221 = 2.025 ( 4.30) 1 231 = 2.162 ( 11.39)
X212 = 1.732 HO.811 X222 = 1. 987 ( 2.36) X232 = 2.086 ( 7.46)

X11 = 2.096 ( 7.95) X12 = 1. 987 ( 2.37) X13 = 1. 997 ( 2.871
X14 = 1. 904 ! -1. 921 X15 = 1. 768 ( -8.95) X16 = 1. 897 ( -2.3Il

XIl = 1. 978 ( 1.88) X12 = 1. 851 ( -4.66) X13 = 1.914 ( -1.m
X14 = 1.980 ( 1.991 X15 = 1. 933 ( -0.45) X16 = 1. 993 ( 2.66)
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUl CONSIDERES

1 1· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
\IR 1 (cvlI)
VR2 (cv2II
VR3 (cvm

HO"06EMEITE DES V.R.
KI 2 DE 8ARTLETT
PROBABILITE DU KI 2

3. 94835E-02
1.93317E-02
2. 18813E-02

2. 22059E+OO
1.00000

10.2)
7.2)
7.6)

6. 25943E-02
1. 81 043E-02
2.2126BE-02

6.82184E+00
1.00000

12.9)
6.9)
7.71

4.06625E-02 (10.4)

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTtDOSE
- SUBSIDIAIRE
- A"ENDE"ENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE"tDOSEtSUBSID

0.357 (0.438)
20.358 (1.000)
1. 353 (0.724)
0.000 (0.016)
1.410 (0.755)
0.256 (0.2211
0.099 (0.095)

0.225 (0.356)
12.842 (1.000) ,
0.854 (0.4411
0.000 (O.Olb)
1.394 (0.753)
0.254 (0.219)
0.098 (0.0941

0.346 (0.4311
19.7b8 (1.000!
1.314 (0.709)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06ENES

- A"ENDE"ENT
- DOSE
- A"ENDE~NTtDOSE

- SUBSIDIAIRE
- A"ENDE~NTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE"tDOSEtSUBSID

0.491 (0.494) 0.371 (0.448)
28.039 (1.000) 21. 202 lI.OOO)
1.864 (0.836) 1.409 (0.747)
0.000 (0.015) 0.000 (0.013)
1.07b (O.b95) 0.814 <0.375)
0.196 (0.176) 0.148 (0.1371
0.076 (0.073) 0.057 (0.056)



... CO"PARAI50H DE "OYEN NES PAR LE TEST
DE NEN"AN ET KEULS

date :01J01lB5 paraletre :QP-6R unite: g/12
DONNEES :

DDL = 20 NI = 12 SE = 0.041
4 T= 1.731
9 T:: 2.034

12 T= 2.059

RESULTATS :

1 2 3
4 T 9 T 12 T

1 4 T ++ ++
2 9 T
3 12 T
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ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPER"AGNESIEN

date : 01/01/85 91
paraletre: QK-GR
uni te : g/12

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

XIH 2.177 3.041 2.949 2.450 2.539 2.286 2.579 2.462 2.485 2.478 2.244 2.233
X12k 2.859 3.041 2.830 2.817 2.967 3.755 2.868 2.753 2.372 2.372 2.822 2.672
X13k 2.990 3.154 3.156 3.112 2.777 2.631 2.626 2.920 2.523 2.524 2.512 2.531

X21k 2.727 2.562 2.678 2.664 2.564 2.326 2.025 2.430 2.289 2.177 2.606 2.603
X22k 3.275 3.064 2.758 3.027 2.700 2.961 2.459 2.564 2.489 2.535 2.818 2.616
X23k 3.226 3.251 3.009 2.982 3.120 2.950 2.851 3.035 3.261 2.957 2.722 2.548

2 - "OYENNES ET ECARTS RELATIFS

X... = 2.727

X1.. = 2.709 1 -o.m X2.. = 2.745 ( o.m

X.1. = 2.482 ( -8.971 X.2. = 2.808 1 2.971 X.3. = 2.890 ( b.OOI

X.. 1 = 2.718 ( -0.321 X.. 2 = 2.736 ( 0.321

XII. = 2.494 1 -8.551 X12. = 2.844 ( 4.291 X13. = 2.788 ( 2.251
X21. = 2.471 ( -9.391 X22. = 2.772 ( 1.651 X23. = 2.993 ( 9.751

1 1.1 = 2.682 ( -1.651 X1.2 = 2.735 ( 0.301 1 2.1 = 2.754 ( 1.001 1 2.2 = 2.736 ( 0.341

X.11 = 2.489 1 -8.Hl 1 .12 = 2.47b 1 -9.20l
1 .21 = 2.7b8 ( 1.511 1 .22 = 2.848 1 4.441
1 .31 = 2.898 ( 6.271 X.32 = 2.883 1 5.721

1 111 = 2.49b ( -8.481 1 121 = 2.78b 1 2.181 1 131 = 2.764 ( 1.371
X112 = 2.492 1 -8.621 X122 = 2.902 1 6.411 1 132 = 2.812 1 3.121
1 211 = 2.481 1 -9.001 1 221 = 2.750 1 0.831 1 231 = 3.032 1 11.171
X212 = 2.460 ( -9.781 X222 = 2.794 1 2.471 X232 = 2.954 ( 8.321

XIl = 2.948 ( 8.091 X12 = 2.8b9 ( 5.221 X13 = 2.798 ( 2.611
X14 = 2. b31 1 -3.521 X15 = 2.538 1 -6.911 Xlb = 2.577 1 -5.491

XIl = 2.784 1 2.111 X.2 = 2.631 1 -3.511 X13 = 2.703 ( -0.881
X14 = 2.745 1 0.681 X.5 = 2. b81 1 -1. b91 X16 = 2.817 1 3.301
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

1 1· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes : Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cvlXI
VR2 (cv2XI
VR3 (cv3XI

HO"OGENEITE DES V.R.
KI 2 DE BART LE TT
PROBABILITE DU KI 2

6. 94567E-02
3.04103E-02
4.28720E-02

1. 88309E+00
1.00000

9.71
6.41
7.61

1.25928E-Ol
4. 97820E-02
3.89977E-02

7.59146E+00
1.00000

13.01
8.21
7.21

7. 26848E-02 9.91

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

0.346 (0.4321
16.090 !l.0001

1. 880 (0.8281
0.182 (0.3131
0.532 (0.4791
0.410 (0.3271
0.102 (0.0971

0.191 (0.3311
8.874 (0.9991
1.037 (0.6291
0.111 (0.2521
0.585 (0.4581
0.450 (0.3521
0.112 (0.1061

0.331 (0.422)
15.375 Il. OOO} 
1. 796 (0.8101

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"D6E.NES

- A"ENDE"ENT
- DOSE
- A"ENDE~NTfDOSE

- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDDSEfSUBSID

0.460 (0.4921 0.322 (0.4201
21. 384 (1.0001 14.931 (1. 0001
2.498 (0.909) 1.744 (0.8171
0.106 (0.255) 0.074 (0.2171
0.437 (0.4811 0.305 (0.4101
0.336 (0.279) 0.235 (0.206)
0.084 (0.080) 0.058 (0.0571



CO"PARAISON DE "OYENNES PAR LE TEST
DE NEW"AN ET KEULS

93

date :01/01185
DONNEES :

paraletre :QK-6R unite : 9/12

DDl =
4 T =
8 T =

12 T=

RESULTATS :

20 NI = 12
2.482
2.808
2.890

SE = 0.073

1 4 T
2 8 T
3 12 T

1
4 T

2
BT

++

3
12 T
++



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 AI'IENDEI'IENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPERI'IA6NESIEN

date : 01/01/85
paraeetre: QI'IG-GR 94
unite : g/.2

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc b

111k 0.b22 0.791 0.799 0.762 0.846 0.851 0.881 0.901 0.773 0.771 0.765 0.779
1 12k 0.826 0.925 0.828 0.852 0.944 1.280 0.978 0.918 0.810 0.772 0.984 1.002
lm 0.864 0.911 0.982 0.941 0.969 0.897 0.943 1.022 0.863 0.883 0.879 0.886

1 21k 0.830 0.801 0.757 0.770 0.876 0.794 0.b91 0.850 0.697 0.677 0.869 0.847
1 22k 0.96B 0.905 0.896 0.820 0.942 1.009 0.799 0.855 0.910 0.B65 0.983 0.893
1 23k 0.912 1.012 0.910 0.832 0.901 0.804 0.998 0.988 1.038 0.941 0.929 0.892

2 - "OYENNES ET ECARTS RELATIFS

x ... = 0.877

1 1.. = 0.981 ( 0.391 1 2.. = 0.874 ( -0.381

1 .1. = 0.792 ( -9.761 1 .2. = 0.915 ( 4.331 1 .3. = 0.925 ( 5.421

1 .. 1 = 0.874 ( -0.381 X..2 = 0.881 ( 0.381

1 11. = 0.795 (-9.371 X12. = 0.927 ( 5.631 1 13. = 0.920 ( 4.881
1 21. = 0.788 1-10.151 X22. = 0.904 ( 3.031 X23. = 0.930 ( 5.971

1 1.1 = 0.864 ( -1.48) 1 1.2 = 0.897 ( 2.241 1 2.1 = 0.884 ( 0.721 1 2.2 = 0.864 ( -1.48)

1 .11 = 0.784 (-10.661 1 .12 = 0.800 ( -8.861
1 .21 = 0.906 ( 3.251 1 .22 = 0.925 ( 5.421
1 .31 = 0.932 ( 6.261 X.32 = 0.917 ( 4.58)

X111 = 0.781 1-10.971 1 121 = 0.895 ( 2.03) 1 131 = 0.917 ( 4.49)
1 112 = 0.809 (-7.771 1 122 = 0.958 ( 9.23) X132 = 0.923 ( 5.26)
1 211 = 0.787 1-10.34) 1 221 = 0.916 ( 4.46) 1 231 = 0.948 ( 8.03)
1 212 = 0.790 ( -9.951 X222 = 0.891 ( 1.60) X232 = 0.912 ( 3.911

1 11 = 0.864 ( -1.521 1 12 = 0.846 ( -3.601 1 13 = 0.926 ( 5.581
X14 = 0.902 ( 2.811 X15 = 0.833 ( -4.991 X16 = 0.892 ( 1.72)

1 .1 = 0.869 ( -0.921 1 .2 = 0.946 ( -3.53) 1 .3 = 0.882 ( 0.54)
X.4 = 0.902 ( 2.781 X.5 = 0.866 ( -1.26) X.6 = 0.898 ( 2.40)
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

:--------------------------------------------------------------------------------------------------:
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin. . .. . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI IcvlI)
VR2 (cv2!1
VR3 Icv3I)

HO"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

9. 14016E-03
4. 37666E-03
3. 76191E-03

4.41953E+00
1.00000

10.9)
7.51
7.0)

1. 11163E-02
2.B6324E-03
4.0it460E-03

6. 79736E+00
1.00000

12.01
6.11
7.31

1. 009B9E-02 1 11.51

F OBSERVES ET PROBABILITES
- AJŒNDE"ENT
- DOSE
- A"ENDE~NTfDOSE

- SUBSIDIAIRE
- AKENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEtSUBSID

0.088 10.233)
14.4B7 Il.000)
0.172 10.156)
0.184 10.314)
3.226 10.919)
0.553 10.413)
0.427 10.338)

0.072 10.213)
11.912 11.000)
0.141 10.131)
0.281 10.379)
2.986 10.907)
0.512 <0.389)
0.396 10.318)

0.079 10.223)
13.112 11.000)
0.156 10.143)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06ENES

- A"ENDE"ENT
- DOSE
- A~NDE"ENTfDOSE

- SUBSIDIAIRE
- AKENDE~NTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- AftENDE"tDOSEtSUBSID

0.134 10.283) 0.118 (0.268)
22.163 Il.000) 19.573 11.000)
0.263 10.227) 0.232 10.204)
0.135 10.284) 0.119 <0.269)
2.031 10.843) 1.794 10.817)
0.348 10.281) 0.308 10.259)
0.269 10.231) 0.238 10.208)



CO"PARAISON DE "OrENNES PAR LE TEST
DE NEW"AN ET KEULS
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dab :01/01185
DONNEES :

paraletre :Q"6-6R unite: g/12

DDL = 20
4 T =
8 T =

12 T=

RESULTATS:

NI = 12
0.792
0.915
0.925

SE = 0.010

1 4 T
2 B T
3 12 T

1
4 T

2
8 T

ft

3
12 T
+
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3 - ~~A~iSE DE ~A VARIANCE

._----------_._----------------------~--------------------------------------------------------------,. ,
.-' _ _ _ _ 7 ... ,_
.... ~; ;:: • a: •• ,;

. .------------------------------- -------------------------------- -------------------------------- --------------------------------

.:.t • .;.,.:

., .."

.-., .,'
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.":' ...
':'.""."'1':

KI 2 JE BARTLETT
PRCBA8!LITE jU ~I 2

; 23SERVES ET PRDBABIL!iE5

~jli"·'"
- ;/~;l[::

AME~jEMENTfDQSE

S~BSIDIA~RE

A~E~DE~fDCSE~SUSSID

F GBSERVE3 ET ?RCBAB1Lr~ES
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ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 AMENDEMENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE MAIS SUR VERTISOL HïPERMA6NESIEN

date : 01/01/85
paruetre: NTF
uni te : t

99

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc il

XIlk 0.720 0.800 0.900 0.720 0.850 0.870 0.920 0.800 0.800 0.750 1.050 1.050
X12k 0.850 1.020 0.900 0.920 0.770 1.000 0.970 0.800 0.950 0.770 0.670 0.800
X13k 0.670 0.820 0.770 0.770 0.820 0.750 0.850 0.800 0.720 0.650 0.620 0.750

X21k 0.720 0.820 0.950 0.750 0.900 0.820 0.870 0.850 0.950 1.050 0.850 0.850
X22k 0.750 0.720 0.800 0.820 0.900 1.000 0.950 0.870 0.970 0.800 0.700 0.770
X23k 0.750 0.750 0.850 0.700 0.850 0.900 0.800 0.770 0.800 0.820 0.800 0.770

2 - MOïENNES ET ECARTS RELATIFS

x ... = 0.828

XI.. = 0.823 ( -0.591 X2.. = 0.833 ( 0.591

X.1. a 0.859 ( 3.69) X.2. = 0.853 ( 2.991 X.3. = 0.773 ( -6.b7l

X.. 1 = 0.832 ( 0.491 X "- 0.824 ( -0.491.... -

XII. = 0.852 ( 2.931 X12. = 0.868 ( 4.851 X13. = 0.749 ( -9.541
X21. = 0.865 ( 4.441 X22. = 0.838 ( 1.121 X23. = 0.797 ( -3.81l

X1.1 = 0.822 (-0.721 X1.2 = 0.824 ( -0.451 X2.1 = 0.842 ( 1.691 X2.2 = 0.824 ( -0.521

X.11 = 0.873 ( 5.451 X.12 = 0.844 ( 1.931
X.21 = 0.848 ( 2.431 X.22 = 0.857 ( 3.541
X.31 = 0.775 ( -6.421 X.32 = 0.771 ( -6.931

X111 = 0.873 ( 5.451 X121 = 0.852 ( 2.831 X131 = 0.742 (-10.451
X112 = 0.832 ( 0.421 X122 = 0.885 ( 6.861 X132 = 0.757 ( -8.641
X211 = 0.873 ( 5.451 X221 = 0.845 ( 2.031 X231 = 0.808 ( -2.401
X212 = 0.857 ( 3.441 X222 = 0.830 ( 0.221 X232 = 0.785 ( -5.22)

XIl = 0.783 ( -5.521 X12 = 0.821 ( -0.891 X13 = 0.869 ( 4.951
X14 = 0.854 ( 3.141 X15 = 0.836 ( 0.921 X16 = 0.807 ( -2.601

X.1 = 0.838 ( 1.12i X.2 = 0.813 ( -1.901 X.3 = 0.808 ( -2.401
X .4 = 0.805 ( -2.801 X.5 = 0.846 ( 2.131 X.6 = 0.860 ( 3.841
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3 - ANALYSE DE LA VARIANCE

CR ITERES RETENUS
DISPOSITIFS EXPERIMENTAUX CONSIDERES

1 1· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre 1atin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (olIl
VR2 Icv2'LI
VR3 (cv3!1

HOMOGENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

1. 15bB7E-02
1. 57147E-02
4.b3672E-03

S. 75676E+00
1.00000

13.0)
15.11
B.21

1. 2734 7E-02
6. 11806E-03
6.55606E-03

i. 6967bE+00
1.00000

13.61
9.4j
9.81

1. 29081E-02 (13.71

F OBSERVES ET PROBABILITES
- AI'IENDE"ENT
- DOSE
- AI'IENDEI'IENTtDOSE
- SUBSIDIAIRE
- AI'IENDEI'IENTtSUBSIDIAIRE :'
_. DOSEtSUBSIDIAIRE
- A"ENDEl'ltDOSEtSUBSID

0.147 (0.294)
A.772 (0.9831
,0.799 (0.4651
O. v,,, 10.2101
·0.410 10.4661
0.490 (0.3761
0.512 10.3891

~1.l·H (0.2821
4.335 (0.9761
0.725 (0.4981
0.191 10.3191
·0.290 10.3991
0.347 (0.2B5)
0.362 (0.2951

J.132 (0.2791
4.277 10.9751
0.716 (0.4951

FOBSERVES ET PROBABILITES
SI LES V.R. SONT HOI'I06ENES

- AI'IENDEI'IENT
- DOSE
- AI'IENDEI'IENTtDOSE
- SUBSIDIAIRE
- AI'IENDE"ENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AI'IENDEl'ltDOSEtSUBSID

0.200 (0.3391 0.189 (0.3311
6.482 (0.9971 6.145 (0.9961 .
1.085 (0.6531 1.028 (0.6341
0.137 10.2861 0.130 10.2791
0.223 10.3561 0.212 (0.3481
0.267 (0.230) 0.253 10.2191
0.279 (0.2381 0.264 10.2281 . .-.



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 AMENDEMENTS CALClQUES DIFFERENTS
SUR UNE CULTURE DE MAIS SUR VERTISOL HYPERHA5NESIEN

date : 01/01/85
para.etre: P205TF
unite : l 101

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

Xllk 0.100 0.090 0.130 0.080 0.140 0.090 (l.IM 0.090 0.110 0.090 0.150 0.130
1 12k 0.120 0.150 0.100 0.090 0.100 0.140 0.120 0.090 0.120 0.100 0.090 0.090
1 13k 0.080 0.070 0.070 0.110 0.080 0.090 0.080 0.080 0.060 0.060 0.050 0.080

1 21k 0.090 0.110 0.140 0.070 0.090 0.090 0.100 0.070 0.110 0.150 0.110 0.110
1 22k 0.110 0.080 0.100 0.130 0.110 0.130 0.100 0.120 0.150 0.110 0.070 0.100
1 23k 0.100 0.100 0.090 0.0&0 O.OBO 0.080 0.070 O.OBO 0.100 0.090 0.060 0.080

2 - HOYENNES ET ECARTS RELATIFS

x ... = 0.098

1 1.. = 0.098 ( -0.28) X2.. = 0.098 ( 0.28)

1 .1. = 0.10b ( 7.93\ 1 .2. = 0.109 ( 11.33) X.3. = 0.079 !-I9.2bt

1 .. 1 = 0.099 ( 1. 42) Jo •• 1. = 0.097 ( -1.42)

X11. = 0.108 ( 10.481 1 12. = 0.109·( 11.331 1 13. = 0.076 1-22.661
X21. = 0.103 ( 5.381 X'1'1 - 0.109 ( 11.331 1 23. = 0.083 !-I5.861..~. -

X1.1 = 0.100 ( 1. 981 X1.2 = 0.096 ( -2.551 X2.1 = 0.099 ! 0.851 X2.2 = 0.09B ( -0.281

1 .11 = 0.114 ( 16.431 1 .12 = 0.098 ( -0.57l
X.21 = 0.107 ( 9.631 X.22 = 0.111 ( 13.031
1 .31 = 0.077 (-21.Bl1 1 .32 = 0.082 !-Ib.71l

X111 = 0.122 ( 24.0B) 1 121 = 0.10B ( 10.4BI 1131= 0.070 (-28.611
1 112 = 0.095 ( -3.121 1 122 = 0.110 ( 12.181 1 132 = 0.OB2 H6.7Il
1 211 = 0.107 ( 8.781 X221 = 0.107 ( 8.7BI X231 = 0.083 H5.011
1 212 = 0.100 ( 1. 9BI X222 = 0.112 ( 13.881 1 232 = 0.082 !-I6.711

X11 = 0.100 ( 1.981 1 12 = 0.098 ( -0.571 1 13 = 0.102 ( 3.681
1 14 = 0.092 ( -6.521 1 15 = 0.104 ( 6.231 1 lb = 0.093 ( -4.821

X.1 = 0.102 ( 3.681 1 .2 = 0.097 ( -1.421 1 .3 = 0.090 ( -2.27l
1 .4 = 0.094 ( -3.971 1 .5 = 0.095 ( -3.121 1 .6 = 0.105 ( 7.081
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI~ENTAUX CONSIDERES

._-------------------------------------------------------------------------------------------------.· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cvl7.l
VR2 (cv2I1
VR3 (cv3I)

HO~06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

FOBSERVES ET PROBABILITES
- AI'IENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- OOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

4. 96889E-04 22.71 5.08889E-04 23.01
2.42222E-04 15.91 5. 5555bE-05 7. &1
3.80B89E-04 19.91 4. 18222E-04 20.91

9.99207E-Ol 5.90317E+00
1.00000 1.00000

0.011 (0.087l 0.011 10.0861
13.059 (1.0001 12.751 (1.0001
0.414 (0.3291 0.404 (0.3231
0.573 (0.4871 2.500 (0.827l
0.131 (0.2801 0.120 (0.2681
2.290 (0.8801 2.086 (0.8561
1.094 (0.6491 0.996 (0.3851

5. 65556E-04 (24.31

0.010 (0.081l
11. 473 (1. 0001
0.363 (0.296)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOI'I06ENES

- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- OOSEfSUBSIDIAIRE

0.013 (0.0961 0.013 (0.0951 .. .
15.&96 (1.0001 15.515 (1. 0001
0.497 (0.3831 0.491 (0.3801
0.336 (0.4281 0.332 (0.4261
0.121 (0.271l 0.120 10.2691
2.110 10.8701 2.086 1O.867l



CO"PARAISON DE "OYENNES PAR lE TEST
DE NEW"AN ET KEUlS

date :01/0l/85 paraletre :P205TF
DONNEES :

DOL = 20 NI = 12 SE = 0.001
4 T= 0.106
8 T= 0.109

Il T= 0.079

RESULTATS :

1 2 3
12 T 4 T 8 T

1 12 T ~ +

2 4 T
3 8 T

unite: Z
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ANALYSE DE
W,RIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPERIlA6NESIEN

date ' : 01/01/85
para.etre: KTF 104
uni te : l

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

X 11k 1.240 2.070 1.540 1.300 1.390 1.300 1.600 1.430 1.160 1.110 1.160 1.140
X 12k 1. 610 1.360 1.300 1. 310 1.360 1.150 1. 410 1.190 0.960 1.200 1. 450 1.300
X 13k 1. 300 1.540 1.390 1.490 1.110 1.190 1.500 1.200 1. 510 1. 340 1.290 1. 210

X 21k 1.430 1.130 1.450 1.0S0 1.330 1 "I~I) 1.290 1.500 1.130 1.160 1.230 1.110...,",v

X 22k 1.450 1.230 1.530 1.200 1.380 1.000 1.430 1.200 0.930 1.130 1.300 1. 430
X 23k 1. 030 1.030 1.330 1.200 1.450 1.350 1.700 1.490 1.130 1.200 1.550 1.630

2 - MOYENNES ET ECARTS RELATIFS

X ... = 1. 310

X 1.. = 1. 332 ( 1. 691 X2•• = 1. 288 ( -1. 6Bl

X .1. = 1. 313 ( 0.22) ( .2. = 1. 279 ( -2.35l X .3. = 1. 33B ( 2.13l

X .. 1 = 1. 339 ( 2.23) X.. 2 = 1. 281 ( -2.23l,

X11. = 1. 369 ( 4.52) X12. = 1.291 ( -1. 46l X13. = 1. 336 ( 1.971
X21. = 1.257 ( -4.07l X "1'1 - 1.267 ( -3.24l X23. = 1. 340 ( 2.29l..... -

X1.1 = 1. 342 ( 2.42) X1.2 = 1. 322 ( 0.93) X2.1 = 1. 337 ( 2.04l X '1 '1 - 1. 239 , -5.39)....... -

X .11 = 1. 327 ( 1.34l X .12 = 1.298 ( -0.99l
X .21 = 1. 334 ( 1.94l X.22 = 1.224 ( -6.55l
X .31 = 1. 356 ( 3.50l X .32 = 1. 320 ( O.76l

X 111 = 1. 347 ( 2.S0l X121 = 1. 332 ( 1.65l X131 = 1. 347 ( 2.90l
X 112 = 1. 392 ( 6.23l X 122 = 1. 250 ( -4.58 l X132 = 1. 325 ( 1.15l
X211 = 1. 308 ( -O. 13) X221 = 1. 337 ( 2.04l X231 = 1. 365 ( 4.20l
X212 = 1.205 ( -8.02l X222 = 1. 199 ( -9. 52 l X232 = 1. 315 ( 0.3Bl

XIl = 1. 369 ( 4.45l X12 = 1. 342 ( 2.42l X13 = 1. 270 ( -3.05)
X14 = 1. 409 ( 7.57l X15 = 1.155 H1.83l X16 = 1. 316 ( 0.45l

X.1 = 1. 330 ( 1.53l X.2 = 1.222 ( -6.74l X.3 = 1.412 ( 7.76l
X.4 = 1. 266 ( -3.37l X.5 = 1. 340 ( 2.29) X.b = 1. 291 ( -1.4bl
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI~ENTAUX CONSIDERES

1 1· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cvlII
VR2 (cvlll
VR3 (cv3tl

HO"06ENEITE DES V.R.
n 2 DE BARTlETT
PROBABILITE DU KI 2

4. 33B73E-02
3. 24BOOE-02
3.00027E-02

7.50856E-01
1.00000

15.91
13.BI
13.21

5.20953E-02
4.14067E-02
2.B2InE-02

2.02198E+00
1.00000

17.41
15.51
12.81

4.11800E-02 (15.5)

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

0.799 (0.3841
0.4BI (0.371l
0.514 (0.391l
1.886 10.7731
0.907 (0.3521
0.403 (0.3221
0.197 (0.1761

0.666 (0.42BI
0.400 (0.321l
0.428 (0.3381
1.479 (0.7221
0.965 (0.3371
0.428 (0.3381
0.209 (0.1861

0.842 (0.3731
0.507 (0.3861
0.542 (0.4051

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06ENES

- A"EMDE"EMT
- DOSE
- A"EMDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE"EMTfSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE"fDOSEtSUBSID

0.974 (0.3301 0.887 (0.3531
0.5B6 (0.4351 0.534 10.4051
0.627 (0.4571 0.571 (0.4261
1.720 lô.8071 1.567 (O. 78bl
0.765 (0.3901 0.696 (0.4131
0.339 (O.2BIl 0.309 (0.2601
0.166 10.1511 0.151 (0.1391



ANHLt'5E DE
'JARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 AMENDEMENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE MAIS SUR VERTISOL HYPERMA6NESIEN

date : 01/01/B5
paraletre: CATF
uni te : l 106

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bl GC 5 bloc 6

X11k 0.100 0.100 0.110 0.090 0.130 0.120 0.130 0.130 0.070 0.060 0.100 0.11 (1

X 12k 0.110 0.130 0.140 0.130 0.130 0.100 0.110 0.140 0.160 0.070 O.ObO o ,)ir,•v, .'"
xm 0.100 0.110 0.150 0.120 0.140 0.130 O.lbO 0.150 0.120 0.110 0.070 0.150

X 21k O.OBO 0.100 0.120 0.110 0.120 0.110 0.130 0.130 0.140 0.060 0.110 0.140
X 22k 0.120 0.090 0.110 0.130 0.150 0.130 0.160 0.120 0.180 O.lBO 0.090 0.080
X 23k 0.130 0.130 O.IBO 0.130 0.180 0.180 0.140 0.150 0.110 0.150 0.140 0.140

2 - "OrENNES ET ECARTS RELATIFS

X ... = 0.122

X 1.. = 0.114 ( -b.lb) X 2.. = 0.129 ( b.lb)
t

X .1. = 0.10B HO.96) X .2. = 0.120 ( -1.031 X .3. = 0.13b ( 11.9Q)

X ..1 = 0.124 ( 2.2B) X .. 2 = 0.119 ( -2.2BI

X 11. = 0.104 1-14.3BI X 12. = 0.112 1 -7.53) X 13. = 0.12b ( 3.421
X 21. = 0.113 ( -7.53) X 22. = 0.12B ( 5.4BI X 23. = 0.147 ( 20.55)

X 1.1 = O.llb ( -4.571 X 1.2 = 0.112 ( -7.7b) X 2.1 = 0.133 ( 9.13) X 2.2 = 0.12b ( 3.20)

X .11 = 0.112 ( -B.22) X .12 = 0.105 (-13.70)
X .21 = 0.127 ( 4.11 ) X .22 = 0.114 ( -b.lb)
X .31 = 0.135 ( 10.9b) X .32 = 0.137 ( 13.011

XIII = 0.107 1-12.33) X 121 = O.l1B ( -2.74) X 131 = 0.123 ( 1.371
X 112 = 0.102 I-Ib.44) X 122 = 0.107 1-12.33) X 132 = 0.12B ( 5.4BJ
X 211 = O. 117 ( -4.11 i X 221 = 0.135 ( 10.96) X 231 = 0.147 ( 20.55)
X 212 = O.IOB 1-I0.9b) X 222 = 0.122 ( 0.00) X 232 = 0.147 ( 20.55)

X 11 = O.IOB 1-I0.96i X 12 = 0.127 ( 4.11 ) X 13 = 0.135 ( 10.96)
X 14 = 0.137 ( 13.01) X 15 = 0.117 ( -3.42) X 16 = 0.105 (-13.70)

X .1 = 0.141 15.75i X 12 = O.IIB ( -2.74) X .3 = 0.117 ( -3.42)
X .4 = 0.112 ( -8.22) X 15 = 0.124 ( 2.051 X .b = 0.117 ( -3.42)
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3 - ANALYSE DE LA )ARIANCE

DISPOSITIFS EXPERI~ENTAUX CONSIDERES
CRITERE5 RETENUS t ,· .

: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cvl!l
VR2 (('i2!)

VR3 (cv3!l

HO~06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBAB lL!TE DU KI 2

B.220ûûE-04
7. 85556E-(I4
4. 78889E-04

1. 67309E+00
1.00000

23.6)
n.O}
18.0)

1. 01733E -03
3. 95556E-û4
5.56889E-04

2.7220'lE+OO
1.00000

26.2)
16.3l
19.4)

7. 15833E-û4 (22.01

F OBSERVES ET PROBABILITES
- Al'IENDE~ENT

- DOSE
- AMENDE"ENTtDOSE
- SUBSIDIAIRE
- A~ENDEMENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE~tDOSEtSUBSID

4.927 10.966)
5.723 (0.991)
0.289 10.245}
0.707 (0.4431
0.104 (().252)
0.716 ((1.498)
0.009 10.0(8)

3.981 10.946)
4.624 (0.981l
0.233 (0.204)
1.404 (0.711)
0.090 10.2361
0.616 (0.447)
0.007 (0.00])

5.658 10.974;
6.572 (O.995)
O 772 (1.-f./~-'4·)• ~,,) LI

F OBSERVES ET PROBABILITES
51 LES V.R. SONT HCM06ENES

- AI'IENDEI1ENT
- DOSE
- A"ENDEMENTtDOSE
- SUBSIDIAIRE
- A"ENDE"ENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AMENDEMtDOSEtSUBSID

6.262 (0.985) 5.587 (O.9J9j
7.273 10.9981 6.489 (0.9971
0.367 (0.3001 0.328 (0.273)
0.8S9 1O.361l 0.766 (0.390)
0.077 10.2211 0.069 (0.2101
0.530 (1).4031 0.473 (0.3691
O.OOb 10.0(6) 0.006 (0.0051



CO~PARAISON DE ~OYENNES PAR LE TEST
DE NEW~AN ET KEULS
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date: OllOl!as
DONNEES :

paraletre :CATF uni te : !

DDL = 20 NI = 12 SE = 0.001
4 T= 0.108
aT= 0.120

12 T= 0.136

RESULTATS :

1 " 3i.

4 T aT 12 T
1 4 T +
2 B T
.,. 12 T.'



~NAL;SE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A~ENDEMENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE MAIS SUR VERTISOL HYPERMAGNESIEN

date : 01/01/85 109
paruetre: !'IGTF
unite . ~

1 - DONNEES OBSERVEES
-----------------

bloc bloc ., bloc 3 bloc 4 bloc 5 bloc 6..

X IH 0.640 0.490 0.720 0.590 0.710 0.700 0.640 0.680 0.620 0.560 0.860 0.770
X 12k 0.730 0.870 0.730 0.840 0.700 0.740 0.640 0.850 0.920 0.590 0.520 0.530
X 13k 0.740 0.870 0.660 0.650 0.730 0.670 0.700 0.730 0.640 0.590 0.550 0.630

X 21k 0.540 [).700 0.670 0.780 0.630 0.660 0.610 0.820 0.720 0.540 0.690 0.780
X22k 0.610 0.570 0.630 0.740 0.740 0.750 0.800 0.640 0.780 0.700 0.530 0.480
X 23k 0.680 0.680 0.800 0.700 0.700 0.790 0.590 0.660 0.640 0.760 0.640 0.610

2 - MOYENNES ET ECARTS RELATIFS

X ... = 0.683

X 1.. = O.b89 ( O.90) X2.. = 0.677 ( -0.90)

X.1. = 0.672 ( -1.63) X .2. = 0.693 ( 1. 48) X.3. = 0.684 ( 0.14)

X.. 1 = 0.679 ( -0.53) X " - 0.686 ( 0.53)IlL -

X Il. = 0.665 ( -2.60) X12. = 0.722 ! 5.70) X13. = 0.680 ( -0.41)
X21. = 0.678 ( -0.65) X11 = 0.664 ( -2.73) X23. = 0.688 ( 0.69)L.i..

X1.1 = 0.692 i 1.30) X1 1 - 0.686 ( 0.49) X2.1 = 0.607 ( -2.36) X2 '1 - 0.687 ( 0.57).L - .L -

X.11 = 0.671 ( -1.75) X 1'1 - 0.673 ( -1.51)• L -

X .21 = 0.694 ( 1.67) X.22 = 0.692 ( 1. 30)
X.31 = 0.673 ( -1. 51) X.32 = 0.695 ( 1.791

X III = 0.698 ( 2.28) X121 = 0.707 ( 3.50) X131 = 0.670 ( -1. 87)
X112 = 0.632 ( -7.49) X 1'1'1 - 0.737 ( 7.89) X 132 = 0.690 ( 1. 06)LL -

X211 = 0.643 ( -5.78) X221 = 0.682 ( -0.16) X231 = 0.675 ( -1.14)
X212 = 0.713 ( 4.48) X222 = 0.647 ( -5.29\ X232 = 0.700 ( 2.52)

X Il = 0.677 ( -0.90) X12 = 0.709 ( 3.86) X13 = 0.710 ( 3.99)
X 14 = 0.697 ( 2.03) X • r = 0.672 ( -1. 63) :( 16 = 0.633 ( -7.36)1.1

XIl = 0.6'18 ( 2.16) X;2 = 0.674 ( -1. 26) X.3 = 0.663 ( -2.97)
X .4 = 0.658 ( -3.70) X.5 = 0.665 ( -2.bOl :( .6 = 0.740 ( 9.38)
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3 - ANALYSE DE LA VARIANCE

DISPOSITIFS EXPERIMENTAUX CONSIDERES
CRITERE5 RETENUS , s· .

: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VR! (cv1%)

VR2 (cv2ï.)
','R3 (cv3%1

HO~06ENEITE DES V.R.
KI 2 DE BARTlETT
PROBABILITE DU KI 2

1. 36089E-02
9.34889E-03
6.21889E-(l3

3. 27299E+0(i
1.00000

17.1)
14.21
1!. 5)

1.33149E-02
1. 02322E-02
6.04222E-ü3

3.35171E+00
1.000(1)

16.9)
14.8)
! 1. 4l

1. 40522E -02 (17.4)

F OBSERVES ET PROBABILITES
- MlENDEIIENT
- OOSE
- AMENDEIIENTtDOSE
- SUBSIDIAIRE
- AMENDEMENTtSUBSIDIAIRE :
- DDSEtSUBSIDIAIRE
- AHENDEllfDOSEtSUBSID

0.198 iO.336i
0.200 10.179)
0.682 (0.48U
0.100 (0.240)
0.473 (0.495;
0.173 iCl.15?!
2.529 (0.902;

0.202 (O.33'?l
0.205 (0.182)
0.697 (0.488)
0.092 (0.231)
0.486 iO.499)
0.178 lO.161)
2.603 ((1.908)

0.191 (0.330)
0.194 (0.174)
0.660 (0.468)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOH06ENES

- AIIENDEIIEHT
- DOSE
- AHENDEHEHT*DOSE
- SUBSIDIAIRE
- AHENDEHEHTfSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AHENDElltDOSEtSUBSID

0.283 (0.397; 0.287 iO.399j
0.287 (0.2451 0.291 (0.247)
0.978 (0.385; 0.990 (O.381i
0.099 (0.247) 0.100 (0.249)
0.310 10.413i 0.314 (0.415)
0.113 (0.10n 0.115 (0.109)
1.658 (0.80l) 1.678 (0.805)



::~~~~E~CE DE 3 ~0SE3 :~ :AD ~~ : A~ENDE~E~7S :ALCIJ~ES n:~C~?E~T5

SUR 0NE CULT~R~ DE ~A!S SUR )ERT!3DL ~vPE~M~6NE31EN

annee:1984
paf6.~etre: ~~.TF

... nite :! III

! - OG~NEES OBSERVEES

b GC 2 b... ,-.,- .~ bl:;: J

l 13k

u 020
o 0:0
Û C20

l...i .Jo.. '.) G 020
.) 020

o 0:f~

:) 0:0
Ci 020

(; G2G
t) 020
Ü 020

o 02ü
t: l'i ... !\
v 'J' ..

.' 020

() no

u ::~20

rI (,';('
..... ..........,i

o J20
o010

o ·''',1 ..1
v :)20

() ....... " ') 020

;. :".~O

v 030
V Vi. l

.)

i\ '\~.,'

'.) ~'J , '"....';;.
,', ü2 ...

o 020

!) ')..;;'J

.. ,': j-;,...' "..'

2'- ~Q(E~NES :T ECARTS RELAT:?S

X.2. = C.C22 { 2.63t

X2.. = 0.022:: 5.26)

.3. = 0.020 { -3.291

: -9.211
o. ·)22
0.019X 13. :

X23. =
0.020 { -5.26i
0.023 { ~O.53)

).021 { -~163)X•• 2 =

X 12. =
X 22. =

x = D, ri') ,

X 1 = -~ 020 ( -5. 26)·.JI

1 1 = O. 021 O. 66 .~,

X .= fi
:'....~,., -, é,3i'\).i.~ ..:.

1 11 = O. 021 , -1 32)•
X 21 = 0.022 " 63)...

X 1.1 = 0.020 { -'5.261 1 t ? = 0.020 ( -5.261 XL,! = 0.023 10.53) X 2.2 = 0.021 { -0.00l

X .11 =
1 .21 =
X .31 =

0.022 [ 2.63)
0.023 ! 10.53l
o.no ( -5.26)

X.12 = 0.021 ( -1.32l
X .22 = 0.020 ( -5.26)
X•32 = 0.021 ( -1.321

X 11~ = 0.022 { 2.63)
x 112: 0.020 -5.261
X ?~! = 0.022 ( :.631
X -'17 = 0.022 1 2.631

X P? = 0.020; -5.26;
: 221 = 0.027 ( 26.32)
X 222 = 0.020 1 -5.26)

~ 131 = 0.018 (-13.16)
: 13: = 0.020 1 -5.261
X231 = 0.022 ( 2.63)
X232 = 0.022 ( 2.63)

.X LI = 0.'J20 ( -5.26j X~2 = 0.023 6.58j x ~~ = 0.021 ( -1.321
t L4 = '}.022 :.63) XL5 = 0.)23 1D.53l X Lb = O,OlS t-13.16)

1 l'lI = 0.024 14.471
X~4 = 0.019 ( -9.211 X ~5 = 0.022 1 2.631

X M3 = 0.019 1: -9.21)
x M6 = 0.022 ( 2.03)
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ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPER"A6NESIEN

date : 01/01/85
paraletre: QTN
uni te : g/.2 127

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

1 11k 15.753 16.626 16.965 14.551 16.500 16.336 16.629 17.045 15.939 14.088 17.113 18.582
1 12k 16.737 19.624 17.559 17.892 18.879 22.280 20.072 17.667 16.713 14.349 16.396 17.740
1 13k 16.452 16.510 18.609 18.312 17.046 15.083 16.602 17.564 14.385 13.352 13.801 15.318

1 21k 15.940 15.183 17.946 16.116 17.460 17.436 16.546 16.787 15.289 15.901 15.403 18.439
1 22k 17.605 17.543 16.431 15.666 16.544 20.015 17.767 18.196 20.972 17.214 17.494 17.631
1 23k 17.877 18.385 18.366 15.762 18.517 15.674 17.562 16.714 17.971 14.884 16.247 16.208

2 - "OYENNES ET ECARTS RELATIFS

x ••• = 16.955

1 1.. = 16.807 ( -0.871 1 2•.= 17.103 ( 0.871

1 .1. = 16.441 ( -3.031 1 .2. = 17.874 ( 5.421 1 .3. = 16.550 ( -2.391

1 .. 1 = 17.058 ( 0.61l 1 .. 2 = 16.852 ( -0.61l

1 11. = 16.344 ( -3.601 1 12. = 17.992 ( 6.121 1 13. = 16.086 ( -5.121
1 21. = 16.537 ( -2.461 1 22. = 17.757 ( 4.731 1 23. = 17.014 ( 0.351

1 1.1 = 16.786 ( -1.001 1 1.2 = 16.829 ( -0.741 1 2.1 = 17.330 ( 2.21l X2.2 : 16.875 ( -0.471

1 .11 : 16.457 ( -2.941 1 .12 = 16.424 ( -3.131
1 .21 : 17.764 ( 4.771 1 .22 = 17.985 ( 6.071
1 .31 = 16.953 ( -0.01l 1 .32 = 16.147 ( -4.761

1 111 = 16.483 ( -2.781 1 121 = 17.726 ( 4.551 lm: 16.149 ( -4.751
1 112 : 16.205 ( -4.421 1 122 = 18.258 ( 7.691 1 132 : 16.023 ( -5.501
1 211 : 16.431 ( -3.091 1 221 = 17.802 ( 5.001 1 231 = 17.757 ( 4.731
1 212 : 16.644 ( -1.841 1 222 = 17.711 ( 4.461 1 232 : 16.271 ( -4.031

1 Il : 17.020 ( 0.381 1 12 = 17.015 ( 0.351 1 13 : 17.648 ( 4.081
1 14 : 17.429 ( 2.801 1 15 : 15.921 ( -6.101 X16 : 16.698 ( -1.521

1 .1 : 17.772 ( 4.821 1 .2 = 16.568 ( -2.281 1 .3 = 16.700 ( -1.501
1 .4 = 16.678 ( -1.631 1 .S : 16.671 ( -1.681 1 .6 : 17.342 ( 2.281
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

:--------------------------------------------------------------------------------------------------:
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre 1atin

1 • • • •'J , , ' '

VARIANCES RESIDUELLES
VRI 1(I,'IIi
VR2 (c'l2I1
VR3 IC'I3I1

HO"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

2. 59996E+00
4.21806E+00
1. 23436E+00

4.80b72E+OO
1.00000

9.51
12.1l
6.bl

2.91593E+00
4.78677E-01
1. 98224E+00

4.51553E+OO
1.00000

10.1l
4.1l
8.31

2. 53673E+00 9.41

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOsE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBsIDIAIRE :
- DOsEfsUBSIDIAIRE
- A"ENDE"fDOsEfSUBSID

0.603 (O.451l
5.880 (0.9921
0.799 (0.4651
0.181 (0.3121
0.901 (0.354)
1.390 (0.7331
1.055 (0.6361

0.538 <0.4771
5.243 (0.9881
0.712 10.4961
1. 595 iO.7381
0.561 (0.4671
0.865 10.4361
0.657 10.4681

0.618 10.4471
6.026 10.9931
0.819 (0.459)

F OBSERVES ET PROBABILITES
51 LES V.R. SONT HO"06ENES

- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE~NTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

0.754 (0.3941 0.711 (0.4081
7.353 10.9981 6.932 (0.9971
0.999 10.3771 0.942 (0.3991
0.367 ((1.4461 0.346 (0.4341
0.535 (0.4751 0.504 (0.4881
0.825 (0.4481 0.778 (0.4691
0.62b (0.4561 0.590 (0.4371



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 AKENDEKENTS CALCIQUES DIFFERENTS
SUR LlNE CULTURE DE "AIS SUR IJERTISOL HYPER!'IA6NESIEN

date : 01/01185 129
paraletre: QTP
unite : g/12

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

XIlk 2.605 2.715 2.935 2.337 2.887 2.392 2.601 2.591 2.595 2.272 2.809 2.856
X12k 2.916 3.529 2.902 2.625 3.054 3.819 3.198 2.769 2.620 2.391 2.874 2.893
X13k 2.888 2.725 2.980 3.185 2.676 2.599 2.533 2.800 2.162 2.062 2.102 2.283

X21k 2.726 2.581 2.%0 2.396 2.622 2.545 2.496 2.344 2.362 2.603 2.666 3.070
X22k 3.272 2.870 2.717 2.952 2.741 3.271 2.575 2.979 3.697 2.966 2.765 2.884
X23k 3.155 3.246 2.998 2.540 2.877 2.637 2.677 2.681 2.969 2.372 2.400 2.587

2 - KOYENNES ET ECARTS RELATIFS

X... = 2.755

XL. = 2.727 ( -1.02) X2.. = 2.783 ( 1. 021

X.1. = 2.624 ( -4.781 X.2. = 2.970 ( 7.791 X.3. = 2.672 ( -3.011

X.. 1 = 2.778 ( 0.831 X.. 2 = 2.732 ( -0.831

XU. = 2.633 ( -4.441 X12. = 2.966 ( 7.641 X13. = 2.583 ( -6.261
X21. = 2.614 ( -5.121 X22. :: 2.974 ( 7.941 X23. :: 2.762 ( 0.231

X1.1 = 2.741 ( -0.521 X1.2 :: 2.714 ( -1.511 X2.1 :: 2.815 ( 2.181 X2.2 :: 2.751 ( -0.141

X .11 :: 2.689 ( -2.421 X.12 :: 2.558 ( -7.141
X.21 = 2.944 ( 6.861 X.22 :: 2.996 ( 8.731
X.31 :: 2.701 ( -1. 961 X.32 :: 2.643 ( -4.071

XIII = 2.739 ( -0.601 X121 :: 2.927 ( 6.241 X131 :: 2.557 ( -7.211
X112 :: 2.527 ( -8.281 X122 :: 3.004 ( 9.051 X132 :: 2.609 ( -5.311
X211 = 2.639 ( -4.231 X221 :: 2.961 ( 7.481 X231 :: 2.846 ( 3.291
X212 :: 2.590 ( -6.011 X222 :: 2.987 ( 8.411 X232 :: 2.677 ( -2.841

XIl = 2.936 ( 6.55) X12 :: 2.794 ( 1.401 X13 :: 2.843 ( 3.191
X14 :: 2.687 ( -2.481 X15 :: 2.589 ( -6.021 X16 :: 2.682 ( -2.641

XIl :: 2.947 ( 6.961 X12 :: 2.649 ( -3.851 X13 :: 2.693 ( -2.271
X14 :: 2.735 ( -0.721 X15 :: 2.674 ( -2.951 X16 :: 2.833 ( 2.841
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPEP.I~ENTAUX CONSIDERES

:----------------------------------------------------- -------------------------~-------------------:

: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin. . .. . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRl (cvlll
VR2 (cv2II
VR3 lcv3Il

1. 16925E-Ol
9. 66390E-02
6. 35382E-02

12.41
11.31
9.11

1. 23736E-01
6.46461E-03
8.15730E-02

12.81
2.91

10.41

1. 07100E-Ol ( 11.91

HO~06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES·
- A~ENDEKENT

- DOSE
- AKENDEKENTtDOSE
- SUBSIDIAIRE
- AKENDEKENTtSUBSIDIAIRE :
- DOSEISUBSIDIAIRE
- AKENDEKIDOSEtSUBSID

2.01476E+00
1.00000

0.484 10.4991
7.221 (0.99b1
0.588 (0.4321
0.389 10.4361
0.096 (0.2431
0.790 (0.4681
0.874 (0.4331

9.35010E+00·
1.00000

0.458 (0.4881
6.823 (0.9951
0.556 (0.4141
5.811 10.9401
0.075 (0.2171
0.616 10.4471
0.681 10.4801

0.529 (0.4821
7.883 10.9981
0.642 (0.4591

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO~06ENES

- AKENDEKENT
- DOSE
- AKENDEKENTtDOSE
- SUBSIDIAIRE
- AKENDEKENTtSUBSIDIAIRE :
- DOSEISUBSIDIAIRE
- AKENDEKIDOSEtSUBSID

0.642 10.4321 0.623 10.4401
9.572 0.0001 9.285 10.9991
0.780 (0.468) 0.756 10.4791
0.426 10.4761 0.413 10.4701
0.069 10.2101 0.067 10.2071
0.569 10.425) 0.552 10.4161
0.629 10.4581 0.611 10.4481



CO"PARAISON DE "OYENNES PAR LE TEST
DE NEW"AN ET KEULS
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dat!! :01/01/85
DONNEES :

parall!trl! : tHP unit!! : g/12

DDL = 20 NI = 12
4 T= 2.624
8 T= 2.970

12 T= 2.672

RESULTATS :

1 2
4 T 12 T

1 4 T
2 12 T
3 BT

SE = 0.107

3
8 T
+
+



ANALySE DE
VARIANCE

INFLüENCE DE 3 DOSES DE CAO DE 2 A"ENDE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPER~6NESIEN

date : 01/01/85
paraletre: QTk
unite : g/12

132

1 - DONNEES OBSERVEES
-----------------

bloc: 1 bloc: 2 bloc 3 bloc 4 bloc 5 bloc 6

1 l1k 16.298 19.286 15.160 12.997 13.752 13.031 13.995 15.008 12.386 10.125 11. 739 12.712
1 12k 14.705 14.664 12.737 13.370 16.064 12.692 15.940 14.191 9.122 10.550 15.297 13.587
1 13k 14.283 13.757 17.654 16.747 12.125 10.839 13.505 12.073 11. 803 10.537 11. 296 11.218

1 21k 14.956 10.982 15.852 12.232 13.578 14.028 14.380 14.904 10.709 11. 085 11. 776 14.034
1 22k 15.006 14.001 13.743 11. 649 12.664 12.074 14.676 14.694 12.994 13.315 15.227 15.573
1 23k 11. 885 12.128 14.230 12.169 17.556 12.382 15.939 13.458 11. 685 9.494 13.583 15.013

2 - "OYENNES ET ECARTS RELATIFS

1 ••• = 13.457

1 1.. = 13.479 ( 0.161 X2•. = 13.435 ( -0.161

1 .1. = 13.542 ( 0.631 1 .2. = 13.689 ( 1.721 1 .3. = 13.140 ( -2.361

1 .. 1 = 13.842 ( 2.861 1 .. 2 = 13.072 ( -2.861

1 11. = 13.874 ( 3.101 X12. = 13.577 ( 0.891 1 13. = 12.986 ( -3.501
1 21. = 13.210 ( -1.841 1 22. = 13.801 ( 2.561 X23. = 13.294 ( -1.211

1 1.1 = 13.770 ( 2.331 1 1.2 = 13.188 ( -2.001 1 2.1 = 13.913 ( 3.391 1 2.2 = 12.956 ( -3.721

1 .11 = 13.715 ! 1. 921 1 .12 = 13.369 ( -0.661
X.21 = 14.015 ( 4.141 1 .22 = 13.363 ( -0.701
X.31 = 13.795 ( 2.511 1 .32 = 12.485 ( -7.231

1 111 = 13.888 ( 3.211 1 121 = 13.978 ( 3.871 X131 = 13.444 ( -0.091
1 112 = 13.860 ( 2.991 1 122 = 13.176 ( -2.091 X132 = 12.528 ( -6.901
X211 = 13.542 ( 0.631 X221 = 14.052 ( 4.421 1 231 = 14.146 ( 5.121
1 212 = 12.878 ( -4.311 1 222 = 13.551 ( 0.701 X232 = 12.441 ( -7.551

XIl = 14.329 ( 6.481 1 12 = 14.045 ( 4.371 X13 = 13.399 ( -0.431
1 14 = 14.397 ( 6.991 X15 = 11.150 (-17.141 X16 = 13.421 ( -0.271

X.1 = 15.181 ( 12.811 1 .2 = 12.611 ( -6.291 1 .3 = 13.898 ( 3.281
1 .4 = 12.837 ( -4.601 1 15 = 13.123 ( -2.481 1 .6 = 13.092 ( -2.711
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

1 1· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre 1atin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cvlI1
VR2 (cv2!)
VR3 (cv3!1

HO~06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

4. 72852E+00
2. 27090E+00
1.57700E+OO

b.S0217E+00
1.00000

16.21
11.21
9.31

6.07389E+00
2. 14156E+00
1.60287E+OO

9. 72799E+00
1.00000

18.31
10.91
9.41

3.20362E+OO (13.31

F OBSERVES ET PROBABILITES
- AIlENDE"ENT
- DOSE
- A"ENDEIlENTtDOSE
- SUBSIDIAIRE
- AIlENDEIlENTtSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- AIlENDEllfOOSEfSUBSID

0.007 (0.070)
0.410 (0.3271
0.368 (0.3001
4.693 10.9191
0.401 (0.4611
0.924 10.4131
0.332 (0.2751

0.006 (0.0621
0.319 (0.2661
0.287 (0.2431
4.976 (0.9251
0.394 (0.4571
0.909 (0.4181
0.326 (0.2711

0.011 (0.0861
0.605 10.4421
0.544 (0.4061

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO~06ENES

- AIlENDEIlENT
- DOSE
- AIlENDEIlENTfDOSE
- SUBSIDIAIRE
- AIlENDEIlENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AIlENDElltDOSEtSUBSID

0.012 (0.0911 0.010 (/).0831
0.667 (0.4781 0.563 (0.4221
0.599 (0.4421 0.506 (0.3881
3.666 (0.942) 3.093 (0.9191
0.217 10.352) 0.183 (0.3261
0.501 (0.386) 0.423 (0.3371
0.180 (0.1631 0.152 (0.1401



ANAlYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPER"A6NESIEN

date : OliOl/85 134
paraaetre: QT"S
unite : gil2

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

1 1Ik 7.910 4.636 6.508 5.549 6.615 6.637 5.447 6.867 6.065 4.629 7.804 7.857
1 12k 6.197 8.361 6.391 7.618 7.685 7.031 6.911 9.157 8.031 4.793 5.458 5.452
1 13k 7.292 6.901 7.916 6.929 7.116 5.557 6.019 6.590 4.796 4.411 4.653 5.409

1 21k 5.448 6.017 6.844 7.680 6.093 6.973 6.579 7.670 6.062 4.824 6.013 8.980
1 22k 5.903 5.974 5.419 6.137 6.285 7.844 7.634 7.324 9.721 7.544 6.042 5.242
1 23k 6.629 6.872 7.659 6.191 7.870 6.324 5.540 5.636 5.808 5.081 5.413 5.557

2 - "OYENNES ET ECARTS RELATIFS

1 ... = 6.499

l 1.. = 6.478 ( -0.331 1 2•• = 6.520 ( 0.331

1 .1. = 6.484 ( -0.241 1 .2. = 6.840 ( 5.241 1 .3. = 6.174 ( -5.011

1 .. 1 = 6.549 ( Ü.771 1 .. 2 = 6.449 ( -0.771

1 11. = 6.377 ( -1.881 1 12. = 6.924 ( 6.541 1 13. = 6.133 ( -5.641
X21. = 6.590 ! 1.401 1 22. = 6.756 ( 3.951 1 23. = 6.215 ( -4.371

1 1.1 = 6.601 ( 1.571 1 1.2 = 6.355 ( -2.221 1 2.1 = 6.498 ( -0.021 1 2.2 = 6.543 ( 0.671

1 .11 = 6.449 ( -0.771 1 .12 = 6.518 ( 0.291
1 .21 = 6.807 ( 4.731 1 .22 = 6.873 ( 5.761
X.31 = 6.393 ( -1.641 1 .32 = 5.955 ( -8.371

1 III = 6.725 ( 3.481 X121 = 6.779 ( 4.311 1 131 = 6.299 ( -3.081
1 112 = 6.029 ( -7.231 1 122 = 7.069 ( 8.761 1 132 = 5.966 ( -8.201
1211= 6.173 ( -5.021 1 221 = 6.834 ( 5.151 1 231 = 6.487 ( -0.191
ï 212 = 7.007 ( 7.821 X222 = 6.677 ( 2.751 X232 = 5.944 ( -8.551

1 11 = 6.512 ( 0.191 1 12 = 6.737 ( 3.661 1 13 = 6.836 ( 5.181
1 14 = 6.781 ( 4.341 1 15 = 5.981 ( -7.981 1 16 = 6.148 ( -5.401

1 Il = 7.484 ( 15.161 X12 = 6.372 ( -1.951 1 13 = 6.167 ( -5.111
1 14 = 6.138 ( -5.551 1 15 = 6.061 ( -6.751 1 16 = 6.772 ( 4.201
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3 - ANALïSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

,----------------------------------------------------- ---------------------------------------------~· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI lCYltI
VR2 (cv2I1
VR3 (cv3I1

HO"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

I.B7003E+00
2.00246E+00
7.72134E-(tl

4.6B443E+OO
1.00000

21. Ol
21.BI
13.51

1. 46073E +00
2.79266E-Ol
1. 11677E+00

3. 14562E+00
1.00000

IB.61
B.1l

16.31

1.44099E+00 (IB.51

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE"tDOSEtSUBSID

0.011 10.1091
1.426 10.7421
0.120 10.1131
0.091 (0.2301
0.494 10.4951
0.662 (0.4711
2.263 (0.8771

0.022 (0.1231
1.825 (0.BI91
0.154 iO.H21
0.654 (0.4601
0.342 10.4291
0.458 (0.3571
1. 565 (0.7721

0.023 10.1231
1.850 (0.8231
0.156 (0.H31

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06ENES~

- A"ENDEIlENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

0.024 (0.1291 0.028 1O.1371
1.998 (0.8561 2.277 (0.8891
0.169 !O.1541 0.192 10.1731
0.137 10.2861 0.156 (0.3031
0.286 (0.3981 0.326 (0.4231
0.383 (0.311l 0.437 (0.3461
1. 310 (0.7221 1.493 (0.7671



3.2. Analyses de variance des paramètres II S0 111 observés en
début de cycle (84 A)
(pour les sigles cf l'annexe 1.2.)
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3.2.1. Analyse de variance des paramètres "s01 11 observés

dans 1 'horizon (O-20)cm.
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:RITE~ES RETE~US
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• -------------------------------------- 1· .
: Blocs ~r.3 sur 12s ::~:~rfS

· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

il!:, ,.". ";.,
'~ ;; '.' . '... '.' '.. :

~CMaGENErTE ~ES V.RI

3. S;
" "!',

":'" 1,
-.'.! !

; .... -,'
: .~'. j.:

.-, .. i... ~."

PRC3HBIL1~E DU KI 2

F C9SERVES ET PR~BABIlI;ES

- ~ME~DEMENTtDCSE

- SUBSIDIAIRE
- AtEN~EMENTfSUBSI~rA!RE

- j23E*SCBSIDIAÎRE
- h~ENjE~fDCSEfS~BSrj

'i .. 49! ~O .. 899)
0.489 (0.480)
O.lGl {ü.24'j)
3. ';38 ~;O. ~6B}

ü.384 :;O .. 3!(ii

~ l' ü55'i7E +0 l

0.102 ~O.25(H

ü.388 «(1.312;

F ~BSERVES ET PROBABilITES
SI LES V.K. SOUT HCMOGE~ES

- A~ENDE~E~T

- ~GSE

- ~~E~~EnENT~DOSE

- 3[;~:S:jIArRE

- AMENDE~ENT.SUBS!~rA;RE :
- DCSE*SUBSrllIAIRE
- ~~ENDE~.DOSEfS~BSID

Ü. ~i~ {O. ~(J:.\ !', ,1 " lb 4:3i, Jo .... '",. ..'.1'.' -, ..•' .
O. 601 i r~ ~43)

r,
~61 lt, '-''''l'' .

','.1. "''';. ~":'àJ

4. 967 ; {\ 18'1: ~ 159 \0. 876;....... ..:..
0.1)69 ; (1 'i ~ 1\ \ ., 030 ( " 14'1'v. i,.J,. ...,Ii ..'. '.v. .. 1

O. 'j38 {r) IbO) O. 017 ( '1 t(J7),\i.
f 484 (O.7b5) O. 645 (O. 467),
O. 145 (O. 134) r\ 063 (O. 061 )v.



1 - DONNEES OBSERVEES

bloc

SUR ~~E lULTjRE DE ~ArS SUR VERT:SDL HYPER~AGNESrEN parailiEtre: ~~(;-20 140

~ l!k 17,100 i5~~OO ~6.·900 :8.100 20.900 17100 '16.100 13.700 ~S.5(JO ~4.8ÜO ;,b,300 17.500
X 12k i5.o00 15.f(H) i5.900 16.500 15.7DO 14.901j !6,4~}j t4.300 13.~(JO :4.800 16.400 1730 i)

X~3k 16.200 Jô.lüO 17800 17200 15.1 Ij(1 15.800 16.400 16.200 16.400 15.;)!}O 14.Q!)!) 16,'1,)(1

~ 22k 1" 40~) 1~ 4(lO 1b.7'}(: 15,9'.:;0 16,:::;:) 15.S!j(J 15~~;jO :6,200 13.:~)~) 13,800 !6,7~)O c: ~(:o

.~ 23k 1~;.q(iO !5.8ÜO 16.:00 ~S,·~ÜO 1q ~::~(i 18.4(:0 16.40C> ~3.1:)O 16.400 lb.~OG 14.1}O ~v.OGO

~ - ~CiEN~ES ET ECARTS RELAT:FS

X: •• = 16.167 ( -O.7S) f, 2.. = 16.422 ( O.IB)

X •1. = t '- l:' i 'T! ~ ":! .:. \
...... ~ ,.; .. , ., ... '_'U.' 1 .2. = 15.925 ( -2.39: 1 .3. = 16.542

x •• 1: 1b. 279 ~ -ü. tCi)

111. = 10. 742 ( 2.74i
l 21. = 16.2Q2 ( -û.02)

x LI = 16.344 ( 0.31i

X .11 = 16.708 ( 2.541
X .21 = 15.775 ( -3.19)
X .31 = 16.350 ( 0.34)

.~ •. 2 = lb.311 ( ~).10)

t. 12. = 15.5'12 ( -4.3li
X22. = :6.053 ( -[.45)

X1.1 = 15.939 ( -1.3BI

X .12 = 16.325 ( lUql
X.22 = 15.8;5 { -2.57j
{ .32 = 16.733 ( 2.69)

X13. = iII.167 ( -'J.78)
X 23. = 16.91i ( 3.52)

X2.1 = 16.211 ( -O.51) X2.2 = 16.633 { 2.08}

X 111 = î ï. 3(ii) i ,~, rn X 111 = 1'5.600 ( -4.26) " ~ .,. f = 16. "':!7 ( -O.9Qi-' 1-.': J. '_'w

X f 1='1 = 16.183 , -0.68) ( 122 = 15.583 ( -4.3bl X f"':; = 16.200 ( <,.581'.L ; l ~,,,

X -11 • = 16.117 ( -l. 09) l 221 = 15.950 ( -2.111 X 231- = 16.5b7 U7l.. .i ,
X 212 = 16.467 ( l.ObI • 'i'V') = 16. 167 ( -0.78) X '1~'i = 17.267 5.971-, ......... ....'L

X t, = 16.542 ! t.52} X 12 ~., .,"7 c: i 6,')21 :1 1 ~ = :7.075 i 4.79).. -, • .f.Li-.J Jo .~;

X 14 = 15.350 i: ; ..,.7\ -~ ,= = 15. !)b7 -7.53i -, lb = :5.953 ~ -2.%1- .... } .J, ~ "_1 •

X Il = ;5. 942 ( - .,,": 1- 1 .f :12 = 16.275 ( -1) .121 X ;13 = 16.917 3.:32)... j J

X 14 = 16.450 ( Ü. q5) X il5 = 15.833 ( -2.831 X ZIa = t" -::-r::::i\ :).34).:,>,·_'w'-';
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._------------------------------------------------------------------------------------------------_.· .
: E:L:·cs pri s sur ! 25 lignes : B::JCs pris $ur :\?S cC!ol1nes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

: •1j 333E +00
1.::852C!EHO

'3.9:
6.61
S.4) ':t.S:067E-01

i ~ ~,

~ .. , "." :

Hü~CSE~EIT~ DES V.R.
KI 2 DE BART~ETT 2. 480'PE +00 8.45541E+üO

F 08SERVES ~~ PRCBAa!L:~E3

0.346 ».4:21
i 170 (0.673l..
1).6'16 (O • .1881
0.011 iO.082)
2.859 (l\ 9CO)
0.947 (0.404\
0.614 {O.451 j

(0.830)
{(1.659'f l":le:

•• ,~J

2.508 (;J,378)
(:.331 (f). 451)
::.547 iO.41ûj- A~ENDE~fDCSEtSUBS:J

- DCSE
- rl~E~DE~ENTfDQSE

F OB5ER~ES ET PROBABILITES
SI LES !/. R. SeNT HCMCSENES

- AME~1~EMENT

- AMENDEMENTfDDSE
- SLBsr:>IAIRE
- AMENDE~ENTtSJBSrD:AIRE :
- J~SEtS~BS:C!AIRE

- M~E~~E~tDCSE.5~BSID

(1.785 tO.3B4) 0.533 {O.455}
~.650 (0.921) 1. '169 (:j,B52 1
1.575 (0.785) i (if (Ü. 69 1).i.,.I.' .1

0.013 (0.0%) 0.010 (0.082)
1.817 (0.8191 1.350 \O.751i
0.602 ((I.H31 :}.447 \0.352)
Q.3% (0.320) i). 295 ~!),250}



- JCNNEE5 :3Sè?VEES

(;1,ej3J84 142
~SiJ-20

Gate

~l Je 6

.i2 j

x .== ~

.~ 2];

'i.400 '1, '1(1(1

8.500
7. '100

la.200
10.300

9. ~:}O

1:), ;)00
ï.700

8.7(:0
10,4ÜO
9. SOl)

o c:~.\{\
U, :.iv·'.'

7. 3::.'~::

9. :~'jC

~. tCi~)

7.600
8.700
B.700

9. ':,00
9•.>0

8.100
7.700

~ ~tl"-, ...'\, ....

., ,',,',,'.
.! • '.:',j'..:

:,2:')ü

: .:::::)

7.9QO
7. ;)0
7.3CO

7.7:)(1

8.700

8.3üO

9. SYj
l 'J. 300
7.1 (10

7,'.::0";

tû,300

9.200
~ ..' 1 (,i'
j. ! '

81500

.,. 1-;'.,.,
i.'T .... ·..1

t,'\ i\(~;'\.. -.: •..."., ...;

X2•. = 8.375 { -i.37i

, -:: 
!\ .... , - 8.775 ( -2.48i x .3. = 6.41)

.x .~1 = ~3,1~8' -O.23l X .. 2 = '1.019 :).23)

., 1 t -
..... Jo, -

X 21. =

t f 1 =

8,392 ( -!.J9i

9.294 { 3.29j

.t 12. =
X 22. =

ï 1, 2 =

9.142 1.59)
8.40B \ -6. S6i

X 13. =
X 23, =

X 2.1 =

C ~":!'''!
' ...'-.J"}

9.817

8.661 _ ":! -C:',
'j. .." X 2.2 =

X :1 = 8.475 ( -5.82~

X .21 = '3.7(~O i -3.3~}

X •3i = 9 758 ( 8. 44)

X i~ = 8,317; -2.C21
X.22 = 3.850 1 -1.651
:~ ,2.2 = 'i. 39:2: 41 37}

X 111 =
X 112 =

8.133 ( -ü.73i
g. 850 ( -!. 65)

( 121 =
X 122 =
X 221 =

9.083 ( 0.94)
9.200 ( L:41
8.317 ! -7.58)
8.500 i -5.54;

X 131 =
X 132 =
X231 =
.~ 232 =

e.90ü ( -2.21:
9.650 i 7.24 i
9. '183 i 10.·~4:i

~ 1 =

t Il! =

'" ~83 ( 4.28)
8.q;5 ~ -O,:6}

3.592 ( -4.52)

X ,-, =

X 15

X;2 =
1 ilS =

9. 700 ( 7.79 j

8.142 ( -9.52)

8.467 -5. rl)
9.525 5.85)

X i 3 =
X 16 =

X~3 =
.X 16 =

9.ün
8.700

8.467
8. B83

f tl",
~ 01. •••' .... !

-3.32)

-5.91)
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3 - ANALiSE DE ~A JARI~NCE

D:SPCSITIFS EX?ERI~EN~AU; :jNSi~ERES

,-------------------------------------------------------------------------------------------------_.· .
: Eiocs pris sur 125 ligG2S : Blj:5 pris 5ur ~es cDl:~nes
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

2,47:94EtOO
3.2825üE-01
7.4t~~CE-01

17.5)
6.4\

Y.6}

2.15~)':7E+~)O

5.809~7E-(:1

,S.91! 17E-(il

( 16.3) 1. 8C4:2E ~:::ü 14. 't)

F'ROBABrL~TE DU KI ~ 1.(;0000

r JBSERVES ET PROBABILITES
- HMENDE~ENT

- DOSE
- ~~E~DEMENTtOOSE

- SUBSIDIAIF:E
- AMENDEMENT*SJBSrDIAIRE :
- D8SEtSUBSIDIAIRE
- ~~ENDEMtDüSEtSUBsrD

0.445
2.459
1. ;j07
ü.O'iS
3.b13
t. ùBb
(l''~08

(0.483)

(0.(;19)
;0.235)
((1. mi
(O •.J4b)
(ü.41ii

(, rt ":' (ü.48gj'.'. ,J. i.

2.823 (0.9231
1. 158 (ü.669}
O. ;)54 (G.181)
3.B83 (0.9431
1 165 (0.671 ), .
0.n4 (0.3'13)

0.610
3.37ü

(0.45(1)
<1\951)

F OBSE?VES ET PROBABILITES
SI ~ES V.R. SONT ~C~OGENE5

- A~ENDE!1ENT

- DüSE
- AMENDEMENTfDùSE
- SUBSIDIAIRE
- ~MENrEMENTtSUBSIDIA:RE :

- AMENDE~tDOSEf5UBSID

Ü. 7lJO ~i,).332) ,\ 37f (D.355}....•
4.365 (ü.983) 4.311 ((). '188)
:.737 (0.824) 1.970 (0.8521
(}.O~2 {o. 1~4) t'l O"J~ (O. 130)',J.

f I~'T" {O.B37} ~ i'1~ (1.), 852}4., ,-"" .1 .. """

0.578 ;o.n::' 0.6.37 :~).4(2)
tl 484 ~O.375} 0.533 (O. 404 ;."..



A~tAUSE DE
','AR:;'NCE

1 - DDNNEES 8ESERVEES

INFLUENCE DE 3 nOSES JE CAO jE 2 AMEN~E~t~TS CALCIQUES DIFFE~ENTS

SUR UNE CULTURE DE ~AIS SUR 'JEF:TISa HYPER~AGNESIEN

date : 01/03 1 84
paraletre: SFO-2ü
unite : t

144

bloc bloc " ~ ' 7 bloc 4 bl cc :j blec (1.. iJI0C "

1 l1k 11. 000 Il.000 10.900 11. 700 14.300 14.500 15.400 15.000 16.100 18.300 16.500 16.100
X 12k 11. 700 11.400 12.700 12.700 14.700 15.300 16.000 15.700 16.800 16.300 17.000 t6~700

l 13k 11.700 14.000 11.4(;0 11. 300 14.600 10.300 10.200 12.200 16.800 15.600 14.600 14.50ü

X 21k 13.000 11. 700 12.300 12.000 14.400 Il.700 16.800 16.900 17.6')(1 17,9(;0 19.300 17.800
X 22k Il. 6ijO 11.4ÜO 14.900 12.200 i 3. i ÛÛ 14.800 18.300 17.800 17 •.300 17.400 ~ 5. '~OO 16.:00
:( 23k 10.500 11. 000 13.900 10.500 11.200 11. 1(10 15.200 17.700 15.ÜOO 14.400 16.300 15.500

2 - MOyENNES ET ~CARTS RELATIFS

x ... :: 14.383

X 1.. :: 14.231 ( -~. Ob} X
.~ :: 14.536 ( 1. 06iJ. ••

~ .1. :: 14.667 ( l.m , ') :: 14.900 ( 3.59) X
7 :: 13.583 ( -5.56), .J.. .....',

X •• 1 :: 14.394 ( (I.0Bl X
.,

:: 14.372 ( -0.08!IIi.

~ 11. :: 14.300 ( -0.58) X P :: 14.750 ( 2.55! 1 13. :: 13.642 ( _co • -' 1
~. .J, • o~

X 21. :: 15.033 ( 4.521 X ",r; :: 15.050 i 4.63) X ~T :: 13.525 ( -5.97)... ..:.. ... ...'.

X 1.1 :: 14.067 ( -2.201 X 1.2 :: 14.394 ( ô.08! X 2.1 :: 14.722 i 2.36! l '1 " :: 14.350 1 -0.231..... "" ,

X • Il :: 14.7B3 ( 2. lBI X t "' :: 14.550 ( 1.16!, ...
1 .21 :: 14.950 ( 3.14) X .22 :: 14.850 ( 3.24}
X .31 :: 13.450 ( -6.49) X "'1 :: 13.717 ! -4.631" ".'.

1 111 :: 14.167 ( -1.51! X 121 :: 14.917 ( 3.0l) X 131 :: 13.217 ( -8.11>
X 112 :: 14.433 ( 0.35! X 122 :: 14.683 ( 2.091 X 132 :: 14.067 ( -2.20;
1 211 :: 15.400 ( l.Oïl X 221 :: 15.083 ( 4.871 X 231 :: 13.683 ( -4.87:
X 212 :: 14.667 ( 1.m , :;Ij;; :: 15.017 ( 4.40) X '1'1'1 :: 13.367 ( -7. (7), ""'L .1.. ...',,"

X Il :: 11. 667 (-18.89; X 1 ~ :: ~2.250 H4.33i X
j 7' :: 13.833 1 -3.82!... i,j ,

X 14 :: 15.000 ! S.4bl .x lC' :: 16.092 i 16.05) X l' :: 16.258 1 13. ')4)" i "_1 .0

X ill :: :4.167 ( -1.51) X 112 :: 14.042 ( -2.3Bi X 13 :: 14.442 ( 0.41)
X 14 :: 14.025 1 -2.491 X 15 :: 14.750 ( l.55} t- lb :: 14.375 ( 3.42J
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3 - ANALYSE JE LA VARIANCE

CRITERES RETENUS
D!5PGS!T!FS EXPERI~ENTAUt. CGN5IVERES

, ----------------------------------------- 1· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cvl:)

VR2 (c"ni
IJR3 (cv3!)

HO~OSENE1TE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

3.b7Q20E+OO
7.08556E-Ol
a.4462iE-Ol

1. 30728E tOI
1.00000

n.3)
5.9!
6.4)

1.41847EtOl
1. 92889E-Ol
Q.47756E-Ol

4.54425EH>1
1.0Cüt)O

26.2)
3.1 i
6.8)

4. l '1bOOE tl)O 14.2)

F OBSERVES ET PROBABILITES
- AI'IENDE~ENT

- DOSE
- AI'IENDEI'IENTtDOSE
- SUBSIDIAIRE
- AHEHDEI'IENTtSUBSIDIAIRE :
- OOSEtSUBSIDIAIRE
- AMENDEl'ltDOSEtSUBSID

0.457 (0.4881
~ ".,0 \0.944)..) ....~.
0.295 iO.249J
0.013 (0.0891
2.bl1 (Ü.88S)
0.476 (0.3681
0.795 lO.46ô)

0.118 (0.267)
0.835 (0.449)
0.076 (0.074)
0.046 iO.168)
2.327 (l).3b41
0.424 (0.3361
0.709 (0.494)

0.401 (0.45'1)
2.823 (0.923)

F OBSERVES ET PROBABILITES
SI LES V.H. SONT HOI'IOGENES

- AI'IENDE!'IENT
- DOSE
- AI'IENDEKENTtDOSE
- SUBSIDIAIRE
- AI'IENOEI'IENTtSUBSIDIAlRE :
- DOSEfSUBSIDIAIRE
- AI'IENDEl'ltDCSEtSUBSID

0.855 iO.362i 0.273 (0.390)
6.029 1O.99S) . Lm (0.84S)
0.552 (0.415) 0.176 \ô. 160>
0.005 (0.055) 0.001 :0.0:)1)
1.122 (O. 70S) 0.358 10.441 )
0.20S (rU B3) 0.065 (O.O63!
'j.342 \0.283) : 0.109 \0.1(3)



ANAL:'SE DE
VARiANCE

;NF~JENCE JE 3 D8SES DE CAO DE 2 A~ENDE~E~TS CALCIQUES D:~FERENTS

SUR UNE CULTURE DE ~A:S SUR VERilSCL HrPERMASNESIEN
date : ~)1/03/B4

paraletre: 580-20
unite : ~

146

1 - DONNEES OBSER'JEES
-----------------

bloc 1 hloc
., b;oc 1 blot: 4 J.,f ..... 5 bloc 6i. iJj, ...',-

X la 5.000 4.500 5.2QO 7.000 6.50» S.BOO 16.500 11. BOO 10.100 7.400 4.4ÜO 5.JOO
:( lZk 7.000 5.600 5.600 5.500 7.300 8.600 6.600 a.BOO 16.700 15.900 6.600 4.400
1 13k 7.900 6.300 4.6M 4.300 6.800 B.300 7.200 8. SOO 12.300 13.500 14.300 IB.4!jO

X Zlk 5.300 4.600 5.800 5.900 4. ~'Où 4.~OO 18.400 14.400 6.900 5.BOO 17.800 14.600
1 22k 6. no 5.6üo 5.4 rjO S.-6jO 5.8f)O 7.5(;0 8.500 7.500 16.400 15. qoo 8.300 5.400
( 23k 5.700 5.700 6.200 5,700 5.400 4.200 5.9:::0 7.200 5.8(:0 5.000 6.200 6.400

2 - MOYENNES ET ECARTS RELATIFS

x ... = B.lü3

v 1•. = 8.503 ( 4.941 v 1 - 7.703 ( -4.941., .. .La I-

X .1. = 9.175 \ 2.13J X
,

= 8.237 f 1. 6él, i:.

X •• 1 = 3.236 { 1. 651 X
.,

= 7..i69 l -L.65i.....

1 11. = 7.H2 ( -8.16i 1 12. = 8.258 1 1. 921
X 21. = 9.108 ( 12.411 X ":"1 = 8.217 ( 1.41l.s:.i..

X.3. = 7.7% ( -}.79i

1 13. = 9.808 ( 21.051
1 23. = 5.783 H8.03)

X1.1 = B.394 3.60) X ( 1 - B.611 ( 6.27) l2.1 = 8.078 , -0.31l Il 1 - 7.328 i -9.5131..... - " "' .. 4 -

X .11 = B.900 ( 9.B4i X 1" - 7.650 ( -5.591. ... -
1 .21 = 8.450 1 4.29) X .22 = B.025 ( -o. %)
v .31 = 7.358 1 -9.19) X .32 = 8.233 1 I.bl!A

X111 = 7.950 1 -1. 891 1 121 = B.333 1 3.46) X 131 = 8.850 1 9.221, .,

X 112 = 6.933 (-14.43) X 122 = 8.133 ( (J.3al X 132 = 10.767 1 32.881,
1 211 = 9.B50 1 21. 561 X221 = B.517 1 5.111 X231 = 5.B67 (-27.bOI
X212 = 8.367 1 3.2b) 1 222 = 7.917 1 -2.301 X232 = 5.700 (-29. b51

X11 = 5.825 H8.11i X12 = 5.5b7 (-31.30) 1 13 = 6.375 Hl. 32)
X 14 = 10.133 ( 25.061 .. 15 = 11. 392 ( 40.59) 1 ! 6 = 9.325 ( 15.üBI.,

1 Il = 9.008 1 11.18) X.2 = 9.558 ! 17.96J 1 13 = 7.850 1 -3.121\

X.4 = 6.b33 (-18.14) X.5 = 7.675 ( -5.281 X.6 = 7.892 ( -2.611
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3 - ANALiSE DE LA VARIANCE

CR:TERES RETENUS
DISPOSITIFS EXPERI~E~TAUl CONSIDERES

1 1

· .
: Blocs pris sur les lignes : Blecs pris sur les cJlannes C<irre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARI4NCES RESI~JELLES

'.;Rl ~ciltl

!iR2 \c"12:}
'JR3 lcv3:)

H8~OSENEITE DES ~.R.

KI 2 DE BARTLETi
?RCBABILITE DU KI 2

8.45333E-ül
2.0540GE+(lO

3.76359E+Ol
1. \)(1(;)0

11.3) 1. 308(l(lE +G(~

4.64!27E+Ol

14.1)
17.3)

2. 25989E+OI ! 66.01

F ~BSERVES ET PROBABILITES
- ~i'iENDE~ENT

- DOSE
- AME~OE~ENT*DGSE

- SUBSiDIAIRE
- A~ENDE~ENT*SUBSIDIAIRE :
- DDSE*SUBSIDIAIPE
- AKENDEM*DCSE*SUBSID

!J.452 \,J.-48b)
0.067 (O.ObSI
2.01 f) iO.847i
1.514 ((I.727)
2. ')47 (O.838)
~ ~rT

~o 1 950).J,.j..J..:J

0.685 (o. ~S3i

0.305 (C, 40S;
O. i)45 (~.(l44i

1. 355 (0.7241
0.979 ',0.370)
2.144 W.B431
3.511 0.956)
0.718 W.419)

0.403 (O.4611

1. no ((1. 809 )

F OBSERVES ET PROBABILITES
SI LES V.R. SeNT HOMOGENE5

- AMENDEMENT
- DOSE
- AMENDE~ENT*DGSE

- SUBS ID1AIRE
- AKENDEMENTt5UBSIDIAIRE :
- DOSEt5üBsrDIArRE
- AKENDE~*DOSEtSUB5iD

1.020 l'J.6Bli 0.710 \O.4üSI
. (J .151 (0.139) 0.105 !O.100l
4.530 (o. ·~SS 1 3.155 <0.9501
0.113 <O.2b31 0.079 ~O,223)

0.372 (0.449) 0.259 ;0.381l
0.610 !O. 448) 0.424 (0.33BI
0.125 (O.l1n 0.087 (o. (83)



ANALTSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 AI1ENDE'IENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE I1AIS SUR YERTISOL HYPERI1A6NESIEN

14d

date : 01/03/84
paraletre: HCCO-20
uni te : %

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

II1k 48.500 54.300 48.300 48.100 45.400 45.600 36.200 39.600 40.900 41. 400 45.900 45.300
1 12k 48.800 4Q.200 46.800 47.400 45.400 43.400 44.100 42.000 36.900 38.800 44.300 45.700
lm 47.400 48.800 50.500 51.400 41. 600 41. 800 44.700 41.900 39.900 37.000 38.700 36.600

1 21k 51. 900 49.700 49.300 49.000 47.800 47.100 35.200 37.300 44.300 43.300 36.900 36.700
1 22k 48.900 49.800 46.300 45.900 46.200 43.100 41. 700 42.400 37.300 38.400 43.900 47.500
X23k 48.300 50.000 49.700 47.200 47 .BOO 48.000 48.400 41. 900 44.900 44.100 44.400 44.700

2 - MOYENNES ET ECARTS RELATIFS

1 ... = 44.610

X1.. = 44.239 ( -0.83) X2.. = 44.981 ( 0.83)

1 .1. = 44.500 ( -0.25) 1 .2. = 44.342 ( -0.60) X.3. = 44.987 ( 0.85)

X.. 1 = 44.653 ( 0.10) 1 .. 2 = 44.567 ( -0.10)

1 11. = 44.958 ( 0.781 1 12. = 44.400 ( -0.471 X13. = 43.358 ( -2.81J
1 21. = 44.042 ( -1.271 1 22. = 44.283 ( -0.73) 1 23. = 46.617 ( 4.501

X1.1 = 44.128 ( -1.081 1 1.2 = 44.350 ( -0.581 1 2.1 = 45.178 ( 1.271 X2.2 = 44.783 ( 0.391

1 .11 = 44.217 ( -0.881 1 .12 = 44.783 ( 0.39)
X.21 = 44.217 ( -0.881 1 .22 = 44.467 ( -0.321
1 .31 = 45.525 ( 2.05) 1 .32 = 44.450 ( -0.36)

X111 = 44.200 ( -0.92) 1 121 = 44.383 ( -0.51J X131 = 43.800 ( -1.821
1 112 = 45.717 ( 2.481 1 122 = 44.417 ( -0.431 X132 = 42.917 ( -3.801
12l1= 44.233 ( -0.84) 1 221 = 44.050 ( -1.25) X231 = 47.250 ( 5.921
X212 = 43.850 ( -1. 701 X222 = 44.517 ( -0.21) 1 232 = 45.983 ( 3.081

1 Il = 49.633 ( 11.261 X12 = 48.325 ( 8.33) X13 = 45.267 ( 1.47)
X14 = 41.283 ( -7.461 1 15 = 40.600 ( -8.99) X16 = 42.550 ( -4.621

X.1 = 44.658 ( 0.111 X.2 = 43.725 ( -1. 98) 1 13 = 45.492 ( 1.98)
X14 = 45.558 ( 2.13) 1 .5 = 44.067 ( -1.221 1 16 = 44.158 ( -1.01J
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERIMENTAUX CONSIDERES

,--------------------------------------------------------------------------------------------------,· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cvlIl
lJR2 (cv2Il
VR3 (n3!1

HClI10GENE lTE DES Il. R.
KI 2 DE BARTlETT
PROBABILITE DU KI 2

1.61110E+Ol
2.12147E+OO
2.41221E+00

2.080S8E+01
1.00000

ILOI

3.3;
3.S1

4.87007E+Ol
2.63281E+00
2.30994E+00

4.b4108E+Ol
1.00000

lS.bl
3.61
3.41

1. 8361 9E+01 9.bl

F OBSERVES ET PROBABILITES
- AI'lENDEI'lENT
- DOSE
- AI'lENDEI'lENTfDOSE
- SUBSIDIAIRE
- AI'lENDEI'lENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- AI'lENDEl'lfDOSEfSUBSID

0.615 lO.44bl
0.169 (0.154)
1.829 lO.8201
0.063 10.1941
0.709 (0.412)
1.887 (0.829)
0.872 (0.4341

0.203 (0.3401
O. 056 lO. OS41
0.60S !o.HlI
O.OSl (0.1761
0.741 lO.4021
1. 970 (O. B41l
0.910 (0.4181

0.539 (0.4781
0.148 (O.lm
1.604 (0.77S1

F OBSERVES ET PROBABILITES
SI LES V.R. SONT H0l106ENES

- AI'lENDEI'lENT
- DOSE
- AI'lENDEI'lENTfDOSE
- SUBSIDIAIRE
- AI'lENDEI1ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- AI'lENDEl'lfDOSEfSUBSID

1.259 (0.734i 0.474 (0.4991
0.34b (0.2861 0.130 (0.1221
3.747 (0.9701 1.410 (0.747)
0.017 (0.1081 0.006 (0.0661
0.218 (0 •.352) 0.082 (0.2271
0.S79 W.43IJ 0.218 (0.1931
0.267 (0.230) 0.101 (0.0961



ANALYSE DE
'JARl ANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPER"A6NESIEN

date : 01/03/84
paraletre: HPFPO-20 150
uni te : X

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

1 Ilk 33.600 36.500 32.600 31.100 27.600 27.400 24.400 26.100 26.400 27.700 27.500 27.200
1 12k 32.700 33.600 30.300 30.000 30.300 28.100 27.700 27.600 23.700 25.100 25.200 27.400
1 13k 31.400 31. 9(lO 33.300 32.000 27.600 28.400 29.200 27.700 25.700 23.600 24.200 21.900

X21k 32.000 30.900 32.900 31.600 28.400 27.900 23.100 24.400 28.400 27.400 23.500 22.400
X22k 30.100 32.800 28.000 27.900 27.600 28.500 27.300 28.000 23.800 25.100 27.500 27.500
X23k 32.500 35.400 31. 200 30.100 28.200 29.300 31.900 27.400 28.200 28.200 26.300 26.200

2 - "OYENNES ET ECARTS RELATIFS

1 ... = 28.453

X1.. = 28.519 ( 0.23) X2.. = 28.386 ( -0.23)

X.1. = 28.375 ( -O.27i X.2. = 28.158 ( -1.03) X.3. = 28.825 ( 1.31l

X.. 1 = 28.453 ( -0.00) X.. 2 = 28.453 ( 0.00)

X11. = 29.008 ( 1.95) X12. = 28.475 ( 0.08) X13. = 28.075 ( -1.33)
X21. = 27.742 ( -2.50) X22. = 27.842 ( -2.15) X23. = 29.575 ( 3.94)

X1.1 = 28.522 ( 0.24) X1.2 = 28.517 ( 0.22) X2.1 = 28.383 ( -0.24) 1 2.2 = 28.389 ( -0.22)

X.11 = 28.367 ( -0.30) 1 .12 = 28.383 ( -0.24)
1 .21 = 27.850 ( -2.12) X.22 = 28.467 ( 0.05)
X.31 = 29.142 ( 2.42) X.32 = 28.508 ( 0.20)

XIII = 28.683 ( 0.81) X121 = 28.317 ( -0.48! X131 = 28.567 ( 0.40)
X112 = 29.333 ( 3.091 X122 = 28.633 ( 0.63) X132 = 27.583 ( -3.06)
1 211 = 28.050 ( -1.42) X221 = 27.383 ( -3.76) X231 = 29.717 ( 4.44)
X212 = 27.433 ( -3.58) 1 222 = 28.300 ( -0.54) X232 = 29.433 ( 3.45)

XII = 32.783 ( 15.22) 1 12 = 30.917 ( 8.66) X13 = 28.275 ( -0.62)
1 14 = 27.067 ( -4.871 X15 = 26.108 ( -8.24) X16 = 25.567 (-10.14)

XIl = 28.583 ( 0.46) X.2 = 2B.175 ( -o. ÇB) X.3 = 29.117 ( 2.33)
X14 = 28.658 ( 0.721 X.5 = 28.167 ( -1.011 X.6 = 28. 01 7 ( -1. 53 )
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3 - ANALVSE DE LA YARIANCE

DISPOSITIFS EXPERI~ENTAUX CONSIDERES
CRITERES RETENUS 1 1· .

: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

YARIANCES RESIDUELLES
VRI (cvli.l
VR2 (cv2i.l
VR3 (cv3i.l

HO~06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- A~ENDE~EHT

- DOSE
- A~EHDEKENTtDOSE

- SUBSIDIAIRE
- A"EHDE"EHTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE"tDOSEtSUBSID

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06ENES

- A"ENDEKENT
- DOSE
- A"ENDE~ENTtDOSE

- SUBSIDIAIRE
- A"EHDE~ENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE~tDOSEtSUBSID

5.9045bE+OO 8.51 2. 498bbE+01 17. bl
1.96567E+00 4.91 1.2b233E+00 3.9)
1. 089bOE+00 3. li 1. 23027E+OO 3.91

1. 4911bE+01 4.5902IE+01
1.00000 1.00000

0.054 (O.18S1 0.013 (0.0931
0.470 (O.3b41 O. III (0.1051
2.135 (0.8621 0.505 (0.3851
0.000 (0.0051 0.000 (0.0051
0.001 (0.0201 0.000 (0.0191
2.152 (0.8641 1.90b lO.8321
1.689 !0.79bl 1.49b lO.75S1

0.103 (0.2521 0.030 !O. 1421
0.894 (O.41S1 0.259 (0.2241
4.062 (0.9nl 1.174 (Q.ba21
0.000 (O.OOSI 0.000 10.0051
0.000 (0.0141 0.000 (0.0101
0.756 lO.4791 0.21S (0.1931
0.593 lO.4391 O. 171 (0.1561

b.87114E+OO

0.047 (0.1741
0.404 lO.3231
1. 835 (0.81 bl

9.21



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 AHENDEHENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE HAIS SUR VERTISOL HYPERKA6NESIEN

date : 01/03/84
para.etre: RUO-2û
uni te : l

152

1 - DONNEES OBSERVEES
-----------------

bloc bloc 2 bloc 3 bloc 4 bloc 5 bloc b

X11k 14.900 17.800 15.700 17.000 17.800 18.200 11. 800 13.500 14.500 13.700 18.400 18. 100
X12k 1b.100 15.600 1b.500 17.400 15.100 15.300 16.400 14.400 13.200 13.700 19.100 18.300
X ln 16.000 1b.900 17.200 19.400 14.000 13.400 Ir rMI 14.200 14.200 13.400 14.500 14.700.J • .J".

X21k 19.900 18.800 1b.400 17.400 19.400 19.200 12.100 12.900 15.900 15.900 13.400 14.300
X22k 18.800 17.000 18.300 18.000 18.bOO 14.600 14.400 14.400 13.500 13.300 16.400 20.000
X23k 15.800 14.600 18.500 17.100 19.600 18.700 1b.500 14.500 1b.700 15.900 18.100 18.500

2 - "GYENNES ET ECARTS RELATIFS

ri' - 1b.157

XI.. = 15.719 ( -2.71) ( 2•• = 1b.594 ( 2.71 )

X.1. = 1b.125 ( -û.lO) X.2. = 16.183 ( O.lbl X.3. = Ib.lb2 ~ 0.03)

:( .• 1 = 1b.200 ( o.m X.. 2 = 1b.114 i -0.27l

X11. = 15.950 ( -1.28) X12. = 15.925 ( -1.44) X13. = 15.283 ( -5.41)
X21. = 1b.300 ( 0.89) X22. = Ib.442 ( 1. lb) X23. = 17.042 ( 5.48)

X1.1 = 15.bOb ( -3.41) X1.2 = 15.833 ( -2.00) X2.1 = Ib.794 ( 3.95) X2.2 = 1b.394 ( 1.47)

X•Il = 15.850 ( -1. 90) X.12 = 16.400 ( 1.50)
X.21 = 1b.3b7 ( 1. 30) X.22 = 1b.000 ( -0.971
X.31 = 1b.383 ( 1. 40) X.32 = 15.942 ( -1.33)

X111 = 15.517 ! -3.96) X121 = 1b.067 ( -0.5b) X131 = 15.233 ( -5.ni
X112 = 1b.383 ( 1. 40) X122 = 15.783 ( -2.31) X132 = 15.333 ( -5.10)
X211 = 1b.183 ( O.lb) X221 = 1b.bb7 ( 3.15) X231 = 17.533 ( 8.521
X212 = 1b.417 ( I.bll X222 = 1b.217 ( 0.371 X232 = Ib.550 ( 2.431

XII = 1b.850 ( 4.291 X12 = 17.408 ( 7.75; X13 = 1b.992 ( 5.1n
X14 = 14.217 (-12.01l X15 = 14.492 (-10.311 Xlb = 1b.983 ( 5.111

X.1 = Ib.075 ( -0.51l X.2 = 15.550 ( -3.7bl X13 = 1b.375 ( 1. 351
X.4 = Ib.900 ( 4.bOl X.5 = 15.900 ( -1. 59! Xlb = 1b.142 ( -0.091
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

:--------------------------------------------------------------------------------------------------:
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin

:_-----------------------------_:_------------------------------_:_------------------------------_:_------------------------------_:.

VARIANCES RESIDUELLES
VRI (cvl!l
\lR2 (c'lni
VR3 (cv3!1

HO"06EHEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

5.56947E+OO
1. 11 647E+OO
9.94672E-ûl

1. 66220E+û1
1.00000

14.61
6.Si
6.21

9.85241E+Oû
1.6504lE+00
8.87872E-01

2.91573E+Ol
1.00ûOû

19.41
8.01
5.81

6. 33722E+OO (15.61

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTtDOSE
- SUBSIDIAIRE
- A"ENDEHENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AHENDEHtDOSEtSUBSID

2.474 (0.B75!
0.004 (0.0041
0.638 (0.4591
0.120 (0.2601
1. 783 Uj. 8091
1.839 (0.8221
0.317 (0.265!

1.399 (0.7531
0.002 (0.0021
0.361 ((1.2941
0.081 (0.2181
1.997 (0.8331
2.060 (0.8531
0.355 (0.2911

2.175 (0.8471
0.003 (0.0031
0.561 (0.4161

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06ENES

- AHENDEHENT
- DOSE
- A"ENDEHENTtDOSE
- SUBSIDIAIRE
- AHENDEKENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDEHtDOSEtSUBSID

4.858 (0.9701 3.029 (0.9161
0.007 (0.0071 0.005 (0.0041
1.252 (0.70bl 0.781 (0.4071
0.047 (0.17b} 0.029 (0.141!
0.625 (0.4391 0.390 (0.4581
0.645 (0.46bl 0.402 (0.3231
0.111 (0.1051 0.069 (0.0671

------------------------------------------------------------------------------------------------------------------------------------



iiNAL iSE DE

- DONNEES OBSERVEES

;NFLjt~CE JE : DCSE5 DE CAC :E 2 AMENDEMENiS CALCiQUES G;~~E~ENT5

S~R ~NE CUL~JRE DE MAlS SUR VER·ISCL HYfER~ASNES!EN

d~te : 01/03;84
par~~etre: CO-20
Jiil te : Peur li lie

.154

bloc 1 bloc '1 br oc
.,. :1 De 4 bloc r bloc 6~ J .J

X Ilk 30.600 24. 500 27.300 :6.000 25.6üo 25.300 2'1.100 28.200 25.3\)0 25.800 26.000 26. 41~O

X 12k 21.800 23.800 23.300 25.700 24.2')0 24.300 21,200 n.l00 25.600 22.400 25.600 24.500
1 13k 24.600 25.700 25.51)0 25.300 26.300 24.500 25.400 26.400 26.500 27.500 28.400 28.100

v 21k 25.700 26.600 22. 8i.)I) 23.800 23.100 .!~ .,()~, 28.000 29.100 22.500 22.800 26.200 28.500A ..... 1 "."y

X 22k 24.70(1 26.400 23.300 25.500 25. t'jO 25.500 24.:)00 D.IOO 27.6ÜO 26.400 26. 100 26.1(:(J
X 23k 26.700 28.600 22.300 25.300 24.~OO 26. ç'oo 20.400 26.1;·)0 24.300 24. bOf) 26.200 26.&00

2 - MOYENNES ET ECARTS RELATIFS

1 ... :: 25.519

X 1.. :: 25.692 { O.67}

'C .1. :: 76.083 ( 2.21 i

X.• 1 = 25.211 ( -1.21}

X 11.:: 26.767 1 4.89)
X 21.:: 25.400 ( -0.471

1 2•. :: 25.347 ( -O.e7)

X.2.:: 24.746 ( -3.03l

~ .. 2:: 25.828 ( 1.21i

X 12. = 24.125 ( -5.46}
1 22.:: 25.367 ( -0.601

1 .3.:: 25.729; 0.32)

X 13.:: 26.183 ( l.bOI
X 23.:: 25.275 ( -O.96l

X 1.1 :: 25.717 ( 0.77j X 1 "Ï :: 25.667 ( 0.58) ï 2.1 :: 24.706 i -3.19) X "Ï '1 :: 25.989 1.84).~ ~.~

X .11 :: 26.067 ( 2.14) X ( '1 :: 26.100 ! 2.271• .1 ...

X .21 :: 24.425 ( -4.29) X .22 :: 25.067 1 -1. 77i
1 .31 :: 25.142 ( -1. 481 X .32 :: 26.317 ( 3.12)

ï 111 :: 27.417 ( 7.43) ï 121 :: 23.617 ( -7.46) ï 131 :: 26.11 7 ( 2.34)
1 Il'' :: 26.117 ( 2.34} X 122 :: 24.633 ( -3.47) X i32 :: 26.250 , 2,96},.. ,.

X 211 :: 24.717 ( -3.15) 1 221 :: "1:' .,.,.., ( -1.121 X 231 :: 24.167 ( -5.30)i..J. ,L.,h)

1 212 :: 26.083 ! 2.21! X '1"') :: 25.500 ! -0.(8) .x
,.,,.., :: 26.383 1 3.39)L .... ...";.L

X 11 :: 25.808 ( 1.131 1 11 :: 24.675 ( -3.311 X ~ i :: 25.133 ( -1.32),~ h'

1 14 :: 25.683 ( 0.64) ( 15 :: 25.192 ( -1. 28) ( 1 ,. :: 26.575 ( 4.14).k oJ

X al :: 26.200 ( 2.67) X J2 :: 25.750 ( 0.101 ( ;13 :: 24.6n ( -3.24)
X a4 :: 25.383 ( -0.53) X a5 :: 25.550 ( 0.12) X lib :: ·1~ r.J·~ ( 0.09)"'aJ • .J""
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3 - ANALYSE DE LA VARIANCE

DISPOSITIFS EXPERIMENTAUX CGNSIDERE5
CR!TERES RETENUS ,--------------------------------------------------------------------------------------------------.· .

: Blocs pris sur les li'~nEs : Blocs pris sur les cGlannes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
'iRI (un1

'}R3 (C'i3~~J

HO~06ENEITE DES V.R.
Kr 2 DE BARTLETT
PROBABILITE JU KI 2

4.213%E+OO
2.24167E+OO
: •97 40J)E +00

~.227b6E+OO

1.00000

3.0)
5,'j)

5.5)

4.66309E+OO
1.:033:JE+OO
2.'20!67E'-OO

4.94970E+OO
1.00000

8.51
JI,
",ll

s.S}

4.53406E+00 9.3)

F OESERVES ET PRGBABILITES
- A!'!ENDEMENT
- JaSE
- AMENDE~ENTiDOSE

- SUBSIDIAIRE
- AMENDE~ENTtSUBSrDrA:RE :
- DCSEfSUBsror~rRE

- AMENDEMfDCSEtSUBsrD

0.507 (0.490)
" 71':: (0.917).i..i ....'-.J

2.i62 (O.919J
3. ;}54 (0.860)
4.053 fO,'H8)
O. '=i92 (O.38n
2.538 ((J,'j02i

0.458 (0.489)
2.472 (0.897)
2.495 (0.3:19)

6.204 (O.Q46)
3.634 ~O.935:

0.889 (0.426)
2.276 (0.3781

0.471 \0.493)
2.~42 (0.903)
2.566 (0.9(10)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HüMDGENES

- AMENDEMENT
- DOSE
- AMENDEMENTtDOSE
- SUBSID IAIRE
- AHENDE~EHT*SUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AMENDE"fDCSE*SUBSID

J.

0.737 (0.399) 0.694 (C.414)
3.979 \0,976) 3.746 (0.970)
4.017 iO.nn ~.782 (0.971)
2.363 (0.373) ry ·':t·1C' (0.362)"- ...... ..1

2.762 fO.901l 2.600 (O. B9IJ
0.676 (0.482) O.63é \0.462)
1.730 (0.814) 1.629 (0.795)



para~etr2: ND-2D
unite : Peur ii:le
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- DGNNEES CBSERI.JEES

-----------------

bloc • bloc '1 bloc 7 bloc 4 bloc 5 bloc 61 L ,)

X 1:k 2.J80 1.860 2.140 2.060 2.070 2.010 2.180 2.220 2.120 2. ':)50 2.160 2.220
X 12k 1. 730 1.930 1. '~40 2.1:)0 2. C30 ., ... ,., 1. 940 2.230 2.15') 1.87:) 1.'120 1.970i. • .l.i'i..1

X 13k 2.040 2.110 2.060 2.060 2.120 2.050 1.9ao I.no 2.14C 2.040 2.280 2.2bO

X 21k 2.110 2.070 1. 910 1.830 1.900 2.100 2.140 2.200 1.790 1.860 2.020 2.260
X 22k 2.050 2.'no 2.040 2.140 2.000 2.0S0 1.930 1.950 1.950 1.960 2.110 2.130
X 23k 2.100 2.240 1.360 2.140 2.000 2.310 1.630 2.J40 2.000 2.010 2.010 2.170

2 - MOYENNES ET ECARTS RELAT!FS

X .1. = 2.069 ( O.9Sl

X.• 1 = 2.027 ( -1.(7)

X II. = 2.122 i 3.58)
X 21. = 2.016 ( -1.63)

X 2.. = 2.029 ': -0.991

X.2. = 2.013 ( -I.m

X •• 2 = 2.071 1 1.(7)

X 12. = 1.997 ( -2.52)
X 22. = 2.028 1 -1.02}

X.3. = 2.065 1 0.791

X 13. = 2. OS8 ( 1. 91 i
r 23. = 2.042 1 -O.13l

X 1.1 = 2,1)79 ( 1.48l X 1.2 = 2.059 ( 0.50l X 2.1 = 1.975 ( -3.62) X '1 'j = 2. ')83 ( 1.64)L.L

X . Il = 2.077 ( 1.34) X 1" = 2.%2 ( O.bl)• L

X ~l = 1. q87 ( -3.1J5i X "''1 = 2.039 ( -0.491."'1 .LL

X .31 = 2.018 ( -1. SOI X .32 = 2.112 1 3.09)\

X 111 = 2.175 ( 6.14i X 121 = 1.960 ( -4.351 X 131 = 2.103 ( 2.64J
X 112 = 2.070 1 1.02) X 1'1'1 = 2.035 { -0.691 X 132 = 2.073 ~ 1.16)\ !LL

X 211 = 1.978 ( -3.461 1 221 = 2.013 ( -U5l X 'l'!1 = 1. 933 ( -5.bSJ1.. ..1 ..

X 212 = 2.053 ( 0.20) X .;'1'1 = 2.043 ( -0.181 X
.,.,.t"\ = 2.152 ( 5.(0)1..i..L J...)~

1 Il = 2.054 ( O.24J X 12 = 2.023 ( -1. 261 X 13 = 2.067 ( 0.85i
X 14 = 2.030 ( -0.94) X 15 = 1.995 ( -2.64) X Iii = 2.126 ( 3.741

r .1 = 2.086 ( l.791 X 12 = 2.082 1 1. 59) ( a3 = 1. 964 ( -4.15)\

X 14 = 2.016 ( -1. il3l 1 115 = 2.043 ( -(1.281 X 16 = 2.1(14 ( 2.681
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3 - ANALYSE DE ~A VARIANCE

CR:TERES RETENUS
DISPOSITIFS EXPER!ME~THUX CDNSIDERES

1 1· .
: Blocs pris sur ies lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
'/RI (c. 1Il
VR2 {C"/m

VR3 ',(\j 3!J

~G~ÛSENE!TE DES V.R.
KI 2 JE BART LE TT
PROBABILITE DU KI 2

2. 124ô7E-02
1. 5b022E-02
9. 50Z:2E -03

3.46021E+OO
1.000üO

7.1 }
6.11
4.8i

1. 95100E-02
!.398SQE-03
1.2:429E-ü2

b.Sü820E+OO
1.00000

6.8l
2.1)
5.4)

1. 82B08E-02 ~.6)

F OBSERVES ET PROBABILITES
- AHENDE~ENT

- DCSE
- A~E~DE~ENTtDOSE

- SUBSIDJAIRE
- A~EHDEKEHTtSUBSIDIAIRE :
- ~JSEtSUBSIDIAIRE

- A~ESDEMfDCSEfSUB5ID

1.393 {O.752)
1. 117 (0.656)
1.341 if' ,." •.,

~ .... ;~. J

"1 .,.,., W.8lj5iL.LL'"

7 7"7'1 (0.990)• J ..J.J..

1.116 (1j.833i
3.719 (0.962),

( COi ~ (0.7721~ • tJ ......

1 ë' f 7 (o. ban• L. J

1.460 (0.7~OI

lB.2~9 (c.mj
6.0 tjl (0.9801
1.487 (0.756)
2.886 (0.927)

1.619 (0.784)
1. :'18 il).710;
1.558 (0.7bb!

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"CSENES

- AItEMDEI'IEHT
- DOSE
- A"EN~EMENTfDGSE

- SUBSIOJ/HRE
- A"EHDEMENTfS~BSiDIAIRE :
- DùSEtSUBSIDIAIRE
- A!'IElDE!'ItDOSEtSUBSID

1.999 lO.840\ 2.097 (0.850)
1. 603 (O. 790i 1.b82 (O.BOSl
1.'n3 (0.845:1 " 2.018 (0.858)
2.341 :O.BnJ 2.456 (0.8811
4.%1 (0.971) 5.205 (0.9751
1.230 (0.b99) 1.290 (0.71b)
2.386 (0.9001 2.503 (0.9101



MiAL'SE DE

- ~CNNEES OBSERVEES

para~Etre: Ci·~O-20

uni:e 158

bloc 1 bIDe 2 ~l oc bloc 4 bioc r bloc 6w .J

X 1H 12.857 17 172 12.757 '"0 i ,'i 12.367 12.336 1~.3q4 17 ~,~,~ 12.170 1~.58: 12.037 11.892Jo •••• .i.":',J~l .. i}"':,

X 12k 12.601 l" ~~r; 12.010 12.238 1L 635 11.~17 1C. q28 1:. <fi:':" Il . 907 1~ ,979 !,,:! ~~7 Il.Cl.J. .... ..;;~~ ."';L. ...... .j .•~.j

X 13k 12.059 12.180 12.37Q 12.232 12.406 11. 951 12.828 13.750 12.383 13.480 12.456 12.434

X 2lk 12. 180 1:.850 Il. 937 13.005 P 158 12.238 13. ')84 13.227 i2.570 12.258 12.970 ~2.611

X 22k 12.049 13. :>j5 Il. 422 11.916 12.350 12.439 1:.435 11. 346 14.154 13.469 12.370 12.254
.~ 23k 12.714 12.768 1l.93Q 11.822 1:.300 11. 645 f.-, :::tr 12.794 12.400 12.239 13.035 12.350,~.~.J

2 - MOYENNES ET ECARTS RELATIFS

X ... = 12.457

" 1.. = 12.418 ( -0.31 ) X '! = 12.496 ( 0.31)
"

.... ,

1 .1. = 12.603 ( t 1'7\ 1
,.,

= 12.303 ( -1. 24i X 7 = 12.465 1 Ü.'j6l1. 1.' , IL. .,J. "

1 1 = 12.434 ( -0.13) X ') = 12.480 ( O.IBi.. . ....

1 11. = 12.616 r , ,'.,; (
, ,.,

= 12.(189 i -2.96) 1 13. = 1:.549 0.74)..... J .~ .i.":'.

1 21. = 12.5'fl 1 LOn X ï'l = P :'t~ i ü.4S} X ,1"1 = 12.331 i -(1.611\ ~~. ..... ,J1J • ~ ..I.

X 1.1 = 12.362 ( -0.771 X l' = 12.474 G.14) X ') ~ = 12.507 1 0.40) 1 .-, " = 12.435 { O.23}.... ..... " ~.J.

X •11 = 12.540 ( O. bn X l" = 12.667 1. 681. ~

X .21 = 12.308 ( -1. 20 j X "., = 12.299 -1.27).~ ...
X .31 = 12.455 1 -0.01} X 7') = 12.475 ( :) .14)\ ...\,L

X 111 = 12.597 ( Lm x 121 = 12.0b9 1 -3.12J X f'"' = 12.4!9 1 -0.31 j, .,J • \

ï 1t., = 12.635 ( 1. 43) X "'1" = 12. 109 ( -2.80l X 132 = 12.079 ( 1. 7Si., I~~

X
,,~ 1 = 12.483 ( 0.211 X 221 = 12.547 ( O.72) ,1 :;~I = 12.492 ( 0.28).:.1 .... ~ __.J.

X 212 = 12.698 ( 1.94) " ":.,,.., = 12.488 ( O.2~) X 'fT., = 12.270 i -1. 50)A "4L ....·L

X Il = 12.564 ( 0.86l X 12 = 12.1lf8 ( -2.0S) X 13 :: 12.195 i -2.10)
X 14 :: 12.638 ( 1.45) X 15 = 12.633 ( 1.41 ! X 16 = 12.515 ( 0.461

X .1 = 12.577 ( 0.96) X .2 = 12.359 ( -0.:'8) X 13 = t? r.7 7 ( 0.'13)._.~..;,

X 14 = 12.603 1 1.!7l X 15 = 12.497 ( 0.32) X ::lb :: 12.134 ( -2. ,~O),
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JISPDSITIFS EXPERIMENTAUX CCNS!~ERES

._------------------------------------------------------------------------------------------------_.· .
: 810cs pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . ,· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VAR~~NCES RE5:DUEL~ES

'IR 1 i:,':~;

VR2 (Ci2~j

'}R3 tu3:)

HO~OSENE~;E JE5 V.P..
~! 2 JE BAR;LETT
F~85A8IL!TE DU KI 2

: ~BSERVES ET PROBABILITES
- A:'!ENDE~ENT

- DOSE
- A~ENDE~ENTtD[SE

- SUBSIDIAIRE
- AMENDEMENTtSUBSIDIAIRE :
- )JSEfS:9SrDIAIRE
- AME~jEt;fOCSEfSLBSID

4. 676ü,~E-ül
2. 14567E-ül
1.52127E-Ol

6,32691E<O
1.)(1000

0.236 ('J.364)
L 159 (0.669)
1. 244 UJ.695l
0.174 ;0.306)
0.538 :0.477:1
0.202 (0.180)
1. ü8.~ :0.646)

5.5)
3.7j
~ t \
..1. ~ ,

4. J l:78E-Ol
:.2b'Jü8E-0!
1...:9659E-01

1.0GOGO

e.225 (0.356l
1.103 ~O.652)

1.134 ((l.~77J

), 2': 3 ! O. :86)

O. i74 (0.313\

5. 6~
2.91
3.3)

4.85775E-Gl

1. 115 (0.656)

F 0BSERVES ET PROBABILITES
SI LES V.H. SDNT HCMCGENES

- AME?CE~E~T

- JOSE
- AMENDEMENTfDOSE
- SUBSIDIAIRE
- ANENOEMENTtSUBSIDIAIRE :
- DDSEtSUBSIDIAIRE
- A~E~~EMtDC5EtSUBSID

0.389 ;·J.457) 0.376 (C. 451)
1.904 (0.842) 1. 342 (;}.833)
2. ~44 U::.862J 1. 978 (0.853)
ü.: 31 (0.280 ) 0.127 (0.276)
0.28S (0.399) 0.278 (0.394)
O.D8 (0.102) 0.104 (tU99i
0.581 (0.432) 0.562 ((1.421)



~NAl f'SE JE
'/AR IANCE

INFLjE~(E DE 3 DOSE3 DE CAC DE 2 ~MENDEMEN~5 :ALCIQUES :lr~:REN;S

SUF: L'NE Ct;LTUPE DE ~AIS SUR 'iEHT:SGL HYPERMAS~iES1EN

date 01/03/54
paraJEtre: ~OO-10

unite 160

i - DCNNEE5 ûBSER1JEES.
-----------------

bloc i bloc 2 hl c.c .:.. b! oc 4 ~IQC
~ bloc 0• .!

X :1k 5.3CO 4 ';Iil": 4.70e 4.500 4YH) 4.400 5. (J(~{) 4.90(1 4.400 4.40(1 4.500 4. c~)ü._.~'\'

X 12k 3. BOO 4.lCH; 4.0;;;0 4.400 4.21)0 4.200 3.700 4 !flt~ 4.400 3.ÇOO 4.400 4.200•• ".'oJ

X 13k 4.200 4.4ÜO 4. 400 4.400 4.500 4.200 4.400 4.600 4.600 4.700 4. '100 4.80',)

X 2lk 4.40(1 4.600 3.ÇOO 4.100 4.000 4.400 4.BOO 5.000 3.900 J.90ô 4.500 4.9')0
:i 22k 4.300 4.60(1 4.000 4.400 4.400 4.400 4.1 "j(1 4. ('00 4.BOO 4.600 4.500 4.500
l 23k 4.600 4.900 3.300 4.400 4.200 4.600 3.5üi) 4.500 4.300 4.200 4.500 4.600

2 - ~OYENNES ET ECARTS RELATIFS

x ... = 4.396

l 1.. = 4.428 ( 0.731

X.1. = 4.487 ( 2.ü9l

t .. 1 = 4.342 i -1.~~,;

l Il. = 4.c0S \ 4.83)
X21. = 4.367 ( -O.é,6l

XLI = 4.433 ( 0.35)

X.11 = 4.483 ( 1.99)
X.21 = 4.217 i -4.j8)
X .31 = 4.325 ( -1.bl1

XIII = 4.717 ( l.30l
X 112 = 4.500 ( 2.m
X 211 = 4.250' -3.32)
X 212 = 4.4831 1.99)

XIl = 4.450 ( 1.231
X14 = 4. 433 ( <).85)

X.1 = 4.~25 ( 2.'141
X.4 = 4.367 { -0.66l

X2.. = 4.364 ( -O.73l

1 12.: 4.275 { -2.75}

X .. L = 4.45',) \ 1.23)

~12.= 4.167(-5.21)
X ,~ = 4.333, -0.281

X1.2 = 4.422 ( O.bOl

X .12 = 4.492 ( 2.13)
X .22 = 4.333 ( -1.42)
X .32 = 4.525 ( 2.94)

X :21 = 4.083 ( -7.111
X 122 = 4.250 i -3.32)
X 221 = 4.350 ( -1.~4J

l 222 = 4.417 ( 0.47)

X 12 = 4.250 ( -3.32)
X 15 = 4.342 ( -1.23)

X 12 = 4.433 ( O.B51
X15 = 4.400 1 0.091

X .3. = 4.425 0.66)

~ 1:'. = 4.508 1 2.5ôj
X 23. = 4•.342 { -1.23}

y. 2.1 = 4.250 ( -3.32!

X 131 = 4.500 ( 2.37l
X132= 4.517! 2.75)
X 231 = 4.150 ( -5.~9)

X232 = 4.533 ( 3.13)

X 13 = 4.325 ( -1.61)
X 16 = 4.575 4.,)8)

X.3 = 4.250 ( -3.32)
X16 = 4.400 ( 0.(9)

X2.2 : 4.478 1.S6)
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3 - ANALi5E DE LA VARIANCE

CRITERES RETE~US

DISPOSITIFS EXPERI~E~TAUX CCN5IDERES
1 _· .
: Blocs pris sur les lignes : Blocs pris sur les coloones Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES

JP.3 \u3'~i

HCMOSENEITE DES V.X.
KI 1 DE BARTLETT
PROBABILITE DU Y.I 2

!.257B3E-Ol
B.55833E-02
5.65833E-ü2

3. 40446E +00
1. !)OOÜO

B.u
6.7)
5.4)

1. -37993E -01
2.'125üOE-û2
6. 78500E-02

5.03199EtOO
!.000(1)

8.5)
3.9)
5.91

1.33üB3E-Ol 8.3)

F OBSERVES ET PPCBASILITES
- AMENDEMENT
- ~CSE

- AMEHDEMENTtDOSE
,. SUBSIDIAIRE
- A~ENDE~ENTt5UBSIDIAIRE :
- DCSEtSUBSIDIAIRE
- ~~ENDEMIDCSEtSUBsrD

0.584 (0.458)
2.276 (0.878)
2.983 (O.92H
2.468 (0.824)
4.539 (O. '159)
0.979 (0.392)
2.329 (O.B841

0.532 (0.479)
2.075 (0.955)
2.628 «(i,QI01
7 "':,'i'1 (0.957), .i.J:.~

3.7B5 (0.940)
0.817 (0.457)
1. 943 (0.8371

0.552
2. :51
., '7.,1:'
"'a141oÏ

(0.472)
(Ü. 864;
(ij.9121

F OBSERVES ET PRDBABILITES
SI LES Y.R. SONT HO~C5ENES

- AMENDEMENT
- DDSE
- A~ENDEMENTIDOSE

- SUBSIDIAIRE
- A~ENDE~ENTfSUBSIOrAIRE :
- DOSEtSUBSIDIAIRE
- A~ENDE~tOOSEfSUBSID

0.843 (0.366) 0.798 (0.380)
3.2B4 (l).956) 3.11!) (0.'148)
4.160 (0.979) 3.940 iCI. 975)

2.424 (0.878) 2.295 (0.8681
2.946 (0.912) 2.790 \0.9(3)
0.636 (0.462) 0.602 (0.444)
1.512 (0.771) 1.432 (0.753)



ANALYSE JE
'JAR rANCE

l - DONNEES OBSERVEES

:NFLJENCE DE 3 ~CSES ~E CAD JE 2 HMENDE~ENTS :AlCIQUES n:F~ERENT3

SUR UNE CULTURE ~E ~H;S SUR VERTiSGL H{PER~AGNE3IEN

date : 01/03/34
paraaetre: PAO
uni te : PP. 162

bloc j bloc '1 hl DC
~ l.1 4 bloc 5 bl CiC 6. .. .) "jCiC

X llk 33.000 14.000 14. :)00 19.000 14.000 14.000 13. GOO 15.000 13.000 11.).000 14.000 15.000
X 12k 14.000 20.000 15.000 22.000 19.000 19.000 16.000 20.000 9.000 10.000 14.:)00 12.000
1 m 18.000 :9.000 18.000 12.000 18.000 16.000 14.000 14.000 9.000 8.000 12.CÜO :0.000

X 21k 25.000 24.000 12.000 12.000 15.)00 14. ,)00 9. (:00 14.000 9.000 9.000 Il.00f) 14.000
X nk 22.0(10 21.000 15.000 21.Ü(lO 13. :)00 18. ,})O 14.:)00 15. ÜO(} 16.000 17.000 13.1)(10 15.000
'r 23k 29.000 54.)00 7.000 21.000 15. :~(lO 19. (H)O 10. C;OO 17. ~)OO 8.000 14.000 1B.000 14. :)00

2 - MOYENNES ET ECARTS RELA;!FS

x ... = 15.333

X 1.. = 15.167 ( -4.21) X '1 = 16.5t)O ( 4 "of \
~. 1 ..... J

{ .1. = IL 233 ( _L '1''!i X . 2. = 16.250 ( 2. ,~31:"';"";"'i

X .. 1 = 14. ':144 \ -S.61 ) X
.,

;: lb.722 1 5.611.. .'- ,

X 11. = 15.667 ( -l.OS) X 12. = 15.833 ( ô.OO}
X 21. = 14.000 (-J 1. 58i X 22. = 16.667 ( 5.26i

X .3. = 16.4!7 3.6Bi

X13. = 14.000 H1.58)
X23. = 1B.833 ( 13.QSl

X 1.1 = IS.339 ( -2.81) ~ 1 ~ = 14. '744 1 -5.61) X
''''! f = 14.500 ( -8.42) X " '! = 18,5!)!) ( 16.84)A " LI ~ .... L

G

X .11 = 15.167 i -4.21) X .12 = 14.500 ( -8.421
1 .21 = 15.000 ( -5.2b) X '1'1 = 17.500 ( 10.53).....
X . 31 = 14.667 1 -7.37l X

~.. = 18.167 i 14.74)\ • ~.i.

X 111 = 16.833 ( .~. 32) X f .., ~ = 14.500 ( -8.42) X 131 = 14.833 1 -6.32).~, ,
X 112 = 14.500 ( -8.421 X 122 = 17.167 ( 8.421 X 132 = 13.167 (-16.84)
1 211 = 13.500 (-14.74) X 221 = 15.500 ( -2.11 ) X 231 = 14.500 ( -8.42)
X 212 = 14.500 ( -8.421 X "l?'l = ~7,833 1 12.63) X "'.or., = 23. 167 ( 46.32)~... \ L ..',L

X Il = 24.417 ( 54.21i X 12 = 15.667 1 -1. 05) X 13 = 1b.167 ( 2.11 )\

X 14 = 14.250 (-10. \1,j1 X 1 r = 11. 000 (-30.53) .X 16 = 13.500 (-14.74),.1

X .1 = 17.083 ( 7.89) X :12 = 17.917 , n.161 X 13 = 13.167 (-16.841
X 14 = 15.417 ( -2.63) X .s = 16. !)OO ( 1. OS) X 16 = :5.417 ( -2.63)
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3 - ANALYSE JE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPER:~ENTrlUX CONSIDERES

1 a. .
: Blocs pris sur les lignes : P.:ocs pris sur les cal onnes Carre latin
, , ,. . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VAR~~NCE5 RESIDUELLES
VR1 ~cv14}

VR2 !c,211
VR3 i;cv3I)

HQ~CSENEITE JES V.R.
KI 2 DE BARTLETT
?RDBABiL~TE DU KI 2

3.36867E+Ol
8. 35556E+<)O
1. 84822E +0 1

3. 72982Ei-Oû
I.C(J(:OO

36.7)
13.8)
27.2)

1.76:22E+ü:
1. 67289E fO 1

1.349~9E +(: 1

:6.5;
:5.3)

3,~O;~OE+Ol 1 36.91

F CBSERVES ET PROBABILITES
- Ai'lENDEMENT
- OCSE
- A~ENDE~ENTtDOSE

- SUBSIDIAIRE
- A~ENOE~ENTtSUBSIDIAIRE :
- DCSEtSUBSIDIAIRE
- AMENDEMtOOSEtSUBSIO

O. '150 (0.341)
:).539 ~ü.405)

1. 915 (:),833)

6.424 (0.94'1)
4.30'1 (O.~64)

1.536 (0.766)
2.3B4 (0.8891

0,412 (0.466)
0.234 (0,:)4)
O. 830 ~O. 451'
3.228 D,969)
5. 313 ~O. 97i)
1. 697 (1),798)
2.634 (O.91(1i

0.533 (f).402}

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO~06ENES

- AMENDEMENT
- DOSE
- AHENDEMEMTtDOSE
- SUBSID!AIRE
- A"ENDE!'IENTtSUBSIDIAIRE :
- DOSEtSUBS!DIAIRE
- AMENDE~tDOSEtSUBSID

."

1.356 (O,75i} 0.776 (0.336)
0.770 (0.473) /).441 (O. :48:
2.733 (0.927) ~ c: r c: (0.7'32;&.>.iO\oi

2.410 (0.877) 1.380 {O. 75éd
3.766 (0.9451 2.157 (O. 855J
1.203 (I).691l i),6a9 (0.4891
1.867 (0.8371 1. 069 W.64B!



riNALfSE DE
'JAF: lANCE

- DCNNEES OBSERVEES

:NF~U~NCE DE 3 ~CSE5 DE CAO DE 2 ~ME~CE~E~TS CALCIQUES 8!FFERENTS
SUR JNE CULTURE DE MAIS S~R VERTISGL HYPER~AGNESIEN

~a:2 : ,}i !'}:!84
;ar,;,;etre: PT 164
unite : P;ll

b! oc 1 bloc .i. bbc 3 bloc 4 biGe ~ ~l oc 6

X llk 470.000 470.000 420. '}OO 4ïO.Ü!jÜ 3QO.OOO 430. ,})O 360.000 420.000 430. ,}OO 420,(11)(1 400.000 440.000
X 12k 330.000 400.000 370.000 39Q.000 3bO.OOO 370.000 390.000 4bO.000 460. )00 400.000 400.000 380.000
X m 410.oob 410.000 400.000 410.000 380.000 380. OfJO 350.000 380.000 470.01JO 450.000 5GO.OOO 540.00(1

X ·"il. 430.000 440.000 340.000 350.000 360.ÜÜO 410. :)00 47(:. C:\)I) 520.:)00 340.000 360.000 420. C~GO 4'10.0(:0.<:iK

X m 420, :jOO 42 1). (H)O 35(1,0(11) 3Q').000 380.;)00 330. '>00 ~!l-' )00 370.000 440.000 440. (01) 410.000 41(:.000..·'f:.'.

X 23k 440.000 4'10.000 320.000 420.000 370. t)t)O 440. CalO 240.c'00 460.000 370.000 4)0.000 400. !)OO 44O.;}}O

2 - ~CYENNES ET ECARTS RELATIFS

1 ... = 403.472

X 1.. = 414.167 ( 1.39)

x •1. = 41 B. 750 ( 2. 5n

x •• 1 = 3'13. 333 ~ -3.71)

X 11. = 426.6b7 ( 4.451
X 21. = 410. 833 ( t). 58}

X 1.1 = 405.000 ( -0.85)

X.11 = 402.500 ( -1.46)
X.21 = 390.000 1 -4.521
X.31 = 337.500 ( -5.13)

X 2.. = 402.77e ( -1.39)

l .2. = 395.417 { -3,2C~

X .. 2 = 423.611 { 3.?!}

1 12. = 392.500 1 -3.911
X22. = 393.333 ( -2.48)

X1.2 = 423.333 i 3.64)

X.12 = 435.000 ( 6.491
X.22 = 400.833 ! -1.371
X .32 = 435.000 ( 6.49)

X .3. = 411.250 (l,bai

X 13. = 423.333 ( 3.64)
X73. = 39Q.167 ( -2,2Bl

X2.1 = 381.667 ( -6.56) 1 2.2 = 423.389 1 3.77;

X 111 = 411. 667 i 1).781 X 121 = 385.000 ( -5.75) X 131 = 418.333 ( 2.41)
X 112 = 441. bil7 ( 8.13) X 122 = 400.000 i -2.0n x 132 = 42B.333 ( 4.86l
X 211 = 393.333 ( -3.71) l 221 = 395.000 1 -3.30) X "", = 356.667 H2.6Bl1 ....\1

X 212 = 428.333 1 4.8b) X 222 = 401. 667 1 -1. 67) X 232 = 44!. 667 1 s.m\ ,

X 11 = 427.500 ( 4.6bl X 12 = 385.813 ( -5.54) X
,,.

= 387. :00 -5.13)~ ..'
X 14 = 399.167 ( -2.2B) X 15 = 415.000 ( 1.60l X 16 = 435.833 ( 6.70)

X .1 = 433.333 ( 6.091 X 12 = 435.833 ( 6.7(1) X 13 = 390.000 , -4.52;\

X 14 = 3'14.167 ( -3.501 X 15 = 390.000 ! -4. ~21 X 16 = 407.500 ( -0.24)
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3 - ANALiSE ~E LA VARIANCE

O:SPDSITIFS EXPER:~ENTAUX C8NSIDE?ES
CRITERES RETENUS ._------------------------------------------------------------------------------------------------_.· .

: Blocs pris sur les lignes : Blocs pris ~ur :es co!cn~es Carre latin· . ,· , .------------------------------- -------------------------------- -------------------------------- --------------------------------
VARIANCES RES:JUELLES

VR2 ju2"i
VR3 ~cv3~}

HC~OSENEITE DES V.R.
KI 2 DE BARTlETT
FRCB~SIL:TE DU KI 2

3.378('6E+03
1.93472E+I)J
5. 88i22E+l)2

~.537C1E+(!1
4 ,-"",;,;,.,
! 1 V\.i\.· ..iV

14.2)
10.8)
5.?l

3.34SOCE+03
5. :) 4722Ef02
8.74721Et02

1. 21844E+Ol
1. ~~GÛGO

14,2}
~ l:'i
J • .J'

7.2l

:.86972E+(i3

F ~BSERVES ET PROBABILITES
- A~ENDE~ENT

- ~OSE

- A~ENDE~E~itDCSE

- SUBS!DIAIRE
- ~~ENDE~ENTfSUBSI~IA!RE :
- OCSEtSUBSIDIAIRE
- AMENOEMtDCSEtSUBSID

0.691 \0.41'1)
1.C08 (0.61?1
0.426 (0.337)
8.529 W.967l
4.362 (O.955l
3.4b3 (0.9541
5.105 (O. '18b)

0.6'17 (O.41~)

1.017 (0.6:2)
0.430 (0.339}

32.694 \0.99:')
2.936 (0.905l
2.331 (0.864)
3.436 (0.953)

~.a14 (0.3811
1. :97 (0.6781
0.5',)1 10.3821

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HùMCSENES

- Al'lENDE!'!ENi
- DOSE
- A~ENDE!'lENTtDOSE

- SUBSIDIAIRE
- ~ENDE!'lfNTfSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A~ENDEMfDüSEfSUBS!D

1.270 (O. nb) 1. ~78 (0.73"71
1.852 (O.834l 1.8b4 (0.8361
0.782 (0.467l 0.798 '0.4b41
8.973 (O.996l 9.032 (0.9961
1.39b (0.7591 1.406 (0.7601
1.109 lO.bbll 1.116 (0.6041
1. 634 (0.7961 1. 645 (0.7981



riNALYSE ~E

jARIANCE

- DGNNEES GBSERVEES

bloc

r~F~~ENC~ DE 3 :CSES ~E SAD JE 2 A~~NDE~E~TS CALCrQ~ES n!FFE~ENTS

SUR JNE CULTJRE ~E ~A;S S~R VERTISOL ~YPERMAGNESIEN

clac 2

da~e : OL)3i84
paraletre: Ku-20
unite : leq!10Cg

bloc 6

166

X IH
X 12k
X 13k

X 21k
X::k
X 23~.

0.290
0.270
O.ZbO

0.350
0.350

0.250
0.230
0.250

~) 1320
0.310
0.200

0.260
0.230
ü.230

0.260
0.230
0.230

0.310
~J.360

0.. 250

0.290
:.),310

0.250
o.~oo

0.240

O.23C
0.250

0.270

0.240

f:.26G
0.280
0.270

O.~70

0.340
0.250

':),250

ù.250

O.2bû
O.HO
0.260

0.250
0.2bO
0.440

0.210
0.200
0.1'10

0.200
0.230
0.240

0.220
0.150
0.210

0.240
0.250
0.130

0.270
0.240
0.410

0.260
0.290

o.~qo

0.250
0.300

0.300
0.380
0.320

2 - MOYENNES ET ECARTS RELATIFS

= 0.271

~ 1•• = 0.261 ( -3.39) X 2.. = 0.280 ( 3.39)

X .1. = ü.262 ( -2.99j x .2. = (, '1'71
'oô .... ;. x .3. = ::' "·-'i......'

r. 111 = 0.261 ( -3. iO)

X11. = 0.262 ( -2.QS!
1 21. = 0.262 1 -2.981

X1.1 = 0.259! -4.31)

:~ •• 2 : ri. 281 3•., ') i

X12. = 0.260 i -3.9[))

1 22. = 0•283 ( 4•41)
X13. = 0.262 ( -3.29)
X23. = 0.294 \ a.73i

X2.~ = 0.262 ( -3.CS} X2.2 = O.2'1i ( 'U6i

x •Il =
X.21 =
.1 .31 =

X Il! =
X 112 =
1 211 =
X212 =

X 11 =
X 14 =

0.253 ( -6.371
0.257 1 -5.13)
O. 272 ( 1) • 41l

0.258 ( -4.52i
0.267 ( -1.44)
0.248 ( -8.21)
0.277 ( 2.26)

0.306 ( 13.041
0.293 ( 8.42)

X .12 =
X 'l'l-

'''L -

X .)2 =

X 121 =
X 122 =
1 221 =
X222 =

X 12 =
X15 =

0.272 ( 0.411
0.236 ( 5.65i
0.284 i S.Ci3)

0.247 ' -S.83l
0.273 ( 1.(3)
O.2b7 ( -1. 44l
0.298 ( 10.27l

0.267 ( -I.W
0.210 (-22.38)

X 131 =
X 132 =
X231 =
X232 =

X 13 =
(16 =

0.272 ( 0.41)
0.252 ( -6,'18)
0.272 ( 0.41i
0.317 { 17.04}

:).246 \ -9.14i
0.302 { il. 50}

X,1 = 1).284 ( 5.(3)
X14 = 0.249 ( -7.91)

X.2 = (1.290 ( 7.19}
X 15 = 0.277 ( 2.5n

X il3 = 0.n7 ( 2.571
X 16 = O.245! -Q.451
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3 - ANALYSE ~E LA ~AR;ANCE

CRITERES RETENUS
DI5PCS!TIFS EïPERr~ENTÀUX CQN5!DERES

1 1. .
: Blocs pris sur les lignes : Blocs ;ris ~ur les colonnes Carre latin. . ,

__________ ~ • ---- 1 --------------------------,---------- _

VARI~NCES RESIDUELLES
VRl ~c;il~J

VR2 ~c·~-:~) 1. 17667E -i)3

1. '11 533E-t)3

23.6)

( 16.21

6.5B7:6E-!)3
a.2GOOOE-;J4
! , '1866 7E-03

30.))
lÜ.6i
1b. 5)

\ 23.4)

HD~OGENEITE DES V.R.
KI : DE 5ARiLETT
FR~SAB:LI:E DU KI Z

F JBSERVE5 ET PROBABILITES
- AMENDEl'IENT
- DOSE
- AHENDEMENTtDCSE
- SUBSIDIAIRE
- A~ENDE~EN:tSUBS!DIH!RE :
- DGSEtSUBS!DIAIRE
- A"ENOE~tDüSEtSüBSIO

4. 38:45E+(:;)

1. ÙÜÜÜO

1.488 (0.763)
ü.353 (0.2B9)
0.409 (0.32bJ
6.! 19 (O.Q45)
., t {CO (C.345j.LI LlJ

0.224 (0.197)
0.764 1O.48lJ

1.1!SÜ4E+.)1

0.918 (0.349)
0.2:8 :0.192)
0.252 II). Zia}
S.780 \0. ~69J
2.039 (0.8m
'J,216 IO.19li
0.736 (0.493)

1.505 (0.768)
0.357 (0.292j
0.414 (0.328)

F OBSERVES ET PROBABILITES
SI LES ~,R. SONT HQ~CSENES

- AMENDEMENT
- DOSE
- A~EN~MENTtDüSE

- SUBSIDIAiRE
- A~EHDE~E~TtSUBSIDIA!RE :
- ODSEtSUBSID!AIRE
- A~EHDE~tDDSEfSUBS!D

2.239 (0.863) f ''':''f ((J,7i5).l,O·";,i

'J.53! (0.403) 0.387 (0.313)
'J.615 (0.451) 0.448 (O,353i
2.665 w. a95) 1. 941 (O.334}
1.499 (0.776) 1.092 ((l, :98)
0.159 (0.146) O. 116 (0.109)
0.541 (0.4091 0.394 (0.318)



ANALYSE DE
VARIANCE

1 - JQNNEES ~BSER'JEES

:NF~JENCE DE 3 DOSES DE :AC DE 2 AMENDE~ENTS CALCIQUES J:FF~RENTS

SUR UNE CULTURE nE MAIS SUR VERTISOL HYPER~AGNESIEN

168
date : 01/)3/34
paraJetre: ~Aû-20

Jni~e : ~Eq!!00g

bIDe b~oc '1 ;..1 -." 7 h18c 4 hl::c e" bloc 6.. LJ..I. ",;,_ .) .J

X l:k 0.620 0,920 ü.500 0.430 0.390 O. 460 O•.340 0.360 0.240 (. '1",f"! 0.240 0.330,,"'. ":'4 t.,

• :2k 0.470 O. ~80 0.330 0.430 O. "1":'{\ 0.410 O. 300 n.300 C.3QO O. 230 0.240 0.360A ~.,,~.

~ 13k 0.360 (1.370 0.370 0.410 O. 370 0.320 O.3i}O 5),350 0.220 o. r:~G 0.290 0.260

." :lk 0,420 ~). 490 0.440 0.440 O. ~'I\ 0.5(10 i\ -:,":'t, !'\ 220 0.250 O.3: J
.) :).240 (;.310.. ~'~h "":, ........., '.'.

" ., ,.. ~ 0.230 0.200 0.410 0.350 i' 430 0,4')(1 0.320 0.340 0,270 0.290 0.26) 0.310, ~ .. ~. ,-"

X
.,~l ù.410 0.4'10 0.370 0.470 O. 410 ü.410 ('. :::~O O.3QÛ 0.300 rI 350 0.320 0.240,;;, .... ,::. 'J.

2 - ~~fENNES ET ESARTS REL~TIFS

, .. -

X 1.. =

ü.358

1j,368 ( X 2.. = 0.347 ( -:.'1l)

{ . 1. = (1.386 { 7.80 J,

x .. ! = Ü.~4: -4.46)

X ! 1. = 0.421 17. 58i
.~ 21. = (1.351 ( -l,Q81

X .2. = 0.340 ( -5.0P

X.. 2 = (1,.374 ( 4.46)

X12. = 0.360 ( 0.58l
X22. = 0.320 HO.SQ!

X 13. = 0.324 ( -'1.43)
X 23. = O.37~! 3.S4i

X 1. 1 = r. ,,"C'7 ( -l.Hi X 1 'J = 0.384 1 7•.2bl X 1 ' = o.:m ( -7.49l X '1 .., = 0.364 ( 1.67)V ...\tJ,j. " ... , .....
X .11 = 0.355 ( -O.3U X .12 = 0.417 ( 16.41l
X ')' = :"\ 77' ( -6.17i X '1'" = 0.344 ( -3.34)~ ..... 1",. '~".Jb .L.~

X .31 = 0.335 ( -6.40) X
~') = (l.361 1 O.3U.-.i.. i

• 1.1 = 0.388 ( 8.50) \{ 121 = 0.352 ( -1. 7'5) X 131 = 0.318 HLfj6)• .... J- .,
If

~12 = 0.453 ( 26.66) X 122 = 0.368 ( 2.91) X 132 = 0.330 ( -7.30),
X '''He = 0,322 HO.13) X 221 = 0.320 HO.59} X 231 = 0.352 ( -1.75)L ....

X 21Z = 0.380 ( .,.17 ) X 222 = 0.320 (-10.5'~) X '1~'1 = O. :92 ~ q.43)...'L.

X ~ ~ = ').455 t 27. ~2) X 12 = 0.426 ( 18.98! X 13 = ü.3'n ( !!.53)
l 14 = ., 7'') (-12.Q21 X le" = () ""'?'''r (-23.36) \( 16 = ~.283 (-2~). 84)V.,jiJ,. l~' v. L.I ..' A

X .: 0.411 ! 14.78) X 22 = 0.377 1 5.24) X 13 :: 0.363 ( 1. 28)1

X 14 = 0.357 ( -0.12) X 15 :: 0.313 (-12.461 X It- = r, .,..,""! ( -8.73)V. ·.~LI
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3 - ANA~~SE DE L~ ':AR: ANCE

DISPOSITIFS EXPERIMENTAC~ CONSI~ERES
, --------------------------------------- 1· .CRITERES RETENUS
: Bl8cs pris sur }e~ lignes : Blocs pris sur le: cDl::nnes Carr!? lati.l
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARr~NCES RESIDUELLES
','Rl (un)

VR2 {c'i2i.)

VR3 (rv3Z)

H~~OSENErTE DES V.R.
KI ~ DE BARTLETT
PROBABILITE DU KI 2

1.2513BE-02 (31.3)
2.1Q806E-03 13.1)
3. 45739E-03 16.4)

1. O'i8HEt01
1.000')0

2.43218E-02
3.34~72E-03

3.nBü6E-03

2.2b992EtOI
1.00000

43.6j
16.2j
15.9}

F OBSERVES ET PROBABILITES
- Ai'lENDEi'1ENT
- ~05E

- AHENDE~ENTtDCSE

- SL;BSIDIAIRE
- AHENDEMENTtSUBSIOIAIRE :
- DOSE-SUBSIDIAIRE
- AMENDEMfDCSEtSUBSID

0.624 (O.H3)
1. 151 (C.667)
1.787 (ô.ani
8.357 (O.i66)
O. ')04 (0.')4'1)
1.283 (Û.70S)
0.242 (ij,2l! )

C.321 (0.41B)
0.592 \0.435)
0.919 (0.414)
5.492 {O.Q3S;
0.i})4 (O.05üi
1.374 (0.729)
0.259 (1).224)

O.~53 (0.434;
1.204 (0.683)
1.870 (O.Sili

F OBSERVES ET PROBABIL!TES
SI LES V.A. SONT HOMù6ENES

- MlENDEMENT
- DOSE
- AMENDEMENTtDOSE
- SUBSIDIAIRE
- AHENDEHENTtSUBSIDIAIRE :
- DOSEtSUBSIOiAIRE
- AKL~DEMtDOSEtSUBSIO

f !.,~ (0.706) 0.6·69 (0.423).L • .L~""

2.071 (O. B65) ! .234 (o.no)
3.216 (0.953) 1. 915 (0.844)
2.641 10. B93} 1.573 (0.7871
0.002 (0.035) O. ,j01 iO.om
0.638 (0.463) 0,390 (0.309)
0.120 (0.113) 0.072 (0.070)



ANAL ISE DE
')AfUANCE

1 - DONNEES DBSERVEES

!NFL~ENCE JE 3 ~OSES DE CAO DE 2 AME~DE~ENTS CALCIQUES DI;-FERE~TS

SUR UNE :ULTURE DE MAIS SUR VERTISOL HYPERMA6NESIEN
date : 01/03/34
paraletre: CA0-20
:lr: i te : iIleq/ lOOg

170

bloc • td cc
.,

:'~ DC
., b1 :iC ~ b~ oc 5 bloc 6i i. .....

1 l1k 6.000 5.700 4.900 5.100 4.700 4.800 4.300 5.000 4.500 4.2')0 3.700 3.600
X 12k 4. :.00 4.900 5.ÜOO .. 100 4.300 " 100 4.000 4. ~"!fi 4 .,,.,,, 4.500 3.900 4. i)ül),'. ...... ."

l 13k 4.eOO 4.300 VIOO 4. j'JO 3.4(1(1 5.0(l0 5.100 S.6 iJO 4.tOO 4.700 3.600 3S!!j

X "' il. 4.600 4.800 4.300 5. 1~}O 5. (:~~~O 4.8;)0 4.7GO 4.500 4. ~'jO 4.500 3.500 3.30i)...... 1\

X 22k 4.7ÜO 4.500 4.600 4.400 4.'300 4. 3')0 4.200 4.000 4.800 3. ','(!I)
.,

~GO 4.0CO......

X 23k 4.900 5.:00 4. 700 4.600 ~. ')00 5. 100 4. !(itj 4.20;) 4.800 4.600 4.000 3.70:)

{ 4.531

X! •. = 4.558 0.6L ....j 
,It, .;. •• - 4.503 ( -0.61)

x .1. = L:46 \ 2.54)

X •• 1 = 4.497 ( -0.74)

X .2. = 4.387 ( -3.16:!

X •• 2 = 4.564 ( 0.74)

t .3. =

X f 1 = 4.708 ( 3. q2)

X 21. = 4.583 l 1. 1il)

t 12. = 4.450 ( -1. 78)
~ 22. = 4.325 ( -4.54)

X 13. = 4.517 ( -0.31i
( 23. = 4.6ZJO ( 1.53)

X 1.1 = 4.45ü ( -1. lB) X ~ "' = 4.667 ( 3.00)•• L

X . Il = 4.633 ( 2.27) X .12 = 4.658 ( 2.82)
X .21 = 4.367 ( -3.621 X

:;.., = 4.408 ( -2.?üî.1.;;.

l ~I = 4.492 ( -0.86i X
.,.,

= 4.b25 ( 2.081.'..' ~ 1 ·,iL

X 2.1 = 4.544 ( 0.311 X 2.2 = 4.461 ( -1.53)

CI' = 4.683 ( 3.371 X 121 = 4.267 ( -5.321 l 131 = 4.4(1) ( -2.98).d

X 112 = 4. ï33 ( 4.48) X 122 = 4.633 ( 2.2n X '~'l = 4.633 ( 2.271Jo,) ..

X 211 = 4.583 1 1.16; X 221 = 4. 4.~7 ( -1.411 X 231 = 4.583 ( 1. 16)\

:x 212 = 4.583 ( ~.1 b) ( 2';'1 = 4.183 ( -7.'::b} X ",'1 = 4.617 ( 1.90l"L L.'J.

X Il = 4.917 ( S.52} X 1':0 = 4 Q'lC' 1 6.5ü! ( ~ .. = 4.692 ( 3.~6i.i..i.. ...... :J \ .i. ..'

X 14 = 4.492 ( -0.36) X 15 = 4.517 \ -0.31 } X l' = 3.742 t-I7.41i.~

v Il = 4.633 ( 2.27) X 12 = 4.517 ( -1).31 : { 13 = 4.4il2 ( -0.36)•
X 14 = 4.583 ( t "\ X .5 = 4.50B !; -0.4Q) X 16 = 4.450 ( -1.7B)~ • .&Oi
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~!S?OSITIFS EïPERIMENTAUX CONS:~ERE5

,-------------------------------------------------------------------------------------------------_.· .CRiTERES RETENUS
: Blocs pris sur les ;i~nes : Blocs pris su~ les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES

VR~ {cv2%)
;JR3 ::-,,3%)

HG~GSENEITE nES V.R.
KI 2 JE BARTLETT
PROBABILITE DU KI ~

2.35422E-ül
1.01333E-!jl
Q.26üOOE-02

4. 't8 1ME LOO
1.00000

10.7)

6. il

6.500nE-OI
7.83333E-û2
9.72000E-02

'''j ! ot: .il 1 1~ L·-·~'
.... .a. 4 "1 .. ., '- - ..' '"

! 1 00(:00

17.8;
b -JI

~.9i

~ 1. 7)

F DBSERVES ET PROBABILITES
- AMENDEMENT
- ~OSE

- ~~ENDEMENTfDCSE

- SUBSIDIAIRE
- AME~OEMENTf3üBS~DrAIRE :
- JOSEISUBSIOIAIRE
- AKENDEl'I*GOSEfSUBSID

0.136 (0.364)
1.760 (0,809)
0.369 {O.3ÜC;
0.7B9 (0.418)
4.374 (0 ..~56l
0.220 (0.194)
1. 579 (I).775i

0,085 (0.231 ,
J,b3i (0.4531
0.134 (O. ~~4}
1. 021 u). 6401
4.167 \(1. 95 li
0.210 (0.1%1
1.505 (O. ibOl

0.198 (0.335)
L 474 ~ (j. 753}
(l,3ü9 (0,253}

F OBSERVES ET PRCBABILITES
SI LES V.P., SONT HOMCSENES

- AMDiDE!'IENT
- DiJSE
- AKENDEMENTfnOSE
- SUBSIDIAIRE
- AKENDEMENTfSUBSIDIAIRE :
- DCSEtSUBSIDIAIRE
- AMEHDE~.DOSEfSUBSID

0.369 (0.4471 0.176 ~O.320'

2.751 ((1.918) 1.309 (0.722i
0.576 (0.4291 0.274 :0.235)
0.531 (0.476) 0.253 <0.377)
2.689 10.sm 1.280 (0.738)
0.136 W.1261 O. ~j65 (0.%3)

0.971 (0.388) 0.462 (0.362;



;'NALfSE DE
'iARIANCE

- OûNNEES OBSERVEES

INFLUENCE DE 3 DCSES DE CAO }E 2 AHE~DEMENTS CAlC!~UES DIFFERENTS
SUR JNE CUL;~RE DE ~A!5 SUR ~ERT!SOL HYPER~AGNESIEN

date : Ol!ü3/84 172
paraœetre: MSO-20
\..îfiite : Jeq/1GOg

bloc , bloc
.,

bl GC
7 hl oc 4 ~1 oc 5 biDC 6, ,; .J

X llk U.OOO 40.400 45.200 44.600 42.200 42.700 35.200 3'1.700 42.(:00 4:.000 40.700 40.900
.X l2k 46.500 47.100 45.100 44.600 44.&00 49.000 41.200 41. 000 35.200 39.600 40.300 42.200
X 13k 44.6üO 44.600 40.300 44. SOO 33.200 32. 1-:)0 44.500 42. EH) 39.800 35.2'JO 34.200 30,500

X 21k 44.200 44.600 45.100 45.000 44.2::)0 44.200 35,100 37.500 42.300 44.400 3J.~OO 31.800
X 22k 44.500 44.20i) 44.1!j(l 45.900 43.bOO 41. no 44.300 44.400 39.700 41. '?OO 38. 100 41. 300
X 23k 47.100 49.300 44.1:)0 43.600 45.200 45.500 42.100 38.QOO 40.900 44.800 39.~OO 38.1 CH)

2 - ~Gi~NNES E; ECARTS ~ELAr!FS

x .. = 41. 904

X 1.. = 41.414 ( -1. 17} .~ '1 42.3Q4 i 1 1''''n
L •• = 1. 1 A 1

X 1 = 41. 7., ( -0.32.i • ., = 42300 ~ 2.38).'ii. • .,;;,.

X 1 = 41.7G6 ,-0.47i 'l
, = 4" 10:. ( 0.47).~ ...

l 11. = 42.383 ( 1. 14) • 12. = 43. ')33 ( 2.69)•
• 21. = • 1 158 { -1. 78) X ,") = 42.767 ~ 2.0b!• .... L.L.,

.3. =

X 13. =
X 23. :;

38.825 {
43.258 (

-7.35)
3.23)

X 1.1 = 41.211 ( -1.b5! X 1.2 = 41.617 ( -0.69) X2.1 = 42.200 ( O.71} X 2.2 = 42.589 ( 1.6~.i

X .11 =
X .21 =
X .31 =

41. 5S8 ( -0.83)
42.267 ( 'J.an
41.292 ( -1.46)

X .12 = 41.983 { O,~91

X.22 = 43.533 ( 3.89)
X .32: 40.792 ( -l.bS)

X 111 = 42.050 { 0.35) X 121 = 42.150 ( 0.59) X 131 = 39.433 ( -5.'9(1)
X 112 = 42.717 ( 1.941 X 122 = 43.917 ( 4.801 X P" = 38.217 ( -3.30l....·L

1 ,. f = 41. ~67 ( -2.(0) X 221 = 42.383 ( 1.14) X 231 = 43.150 ( 2.m~H

x l' ., = 41.250 i -1.56) X
.,.,,, = 43.150 ( 2.97) • ...,.,"1 = 43.367 ( 3.49)LIL. \ LLL • ~";;L

X 11 = 45.342 ( '~. 40) X 1.., = 44.367 ( 5.38) .1 , .. = 42. 3~::8 ( O.9fdi. ... l ,.i

1 14 = 40.500 ( -3.35l li 15 : 40.650 ( -2.991 ( !6 = 37.i~B ! -9.89)•

X .1 = 41.692 ( -O. 51 ~ X ,2 = 41. 1'00 ( -o. (:1) X 13 = 4'1 M,tl 0.231............

• 114 = L8b? 1 2.301 ~ :15 : 40.242 ( -3.971 ( ;6 = 4'-. 'nr 1. '16)\ ... i .. ,J
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3 - ANALYSE DE LA )ARIANCE

CRITERES RETENUS
DISpQSr;I~S EXPER~~ENTHG; ~aNSIDERES

, --------------------------------------- 1· .
; Blocs pris sur :es lignes : BI Ges pr::, sur :es col Dnnes :~rre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VHR!~NCE5 RESIDUELLES

HOMCSENEITE DES V.R.
KI 2 DE &ARTLETT
PRCBABILITE D~ KI 2

! t 73 ~ ~ ~E +01

3.:!334E+OO

L 98219E +01
1.00000

9..ii
2.6)
4.3)

3.55790EtOl
2,,8678~E+üij

2.88294E+OG

3. :8~}i3E+Ol

14.2)
4.0)
4.1)

1. o99~5E +::: 1

F 8BSERvES ET PROBABILITES
- Ai'lENDEI'Œ!'4T
- ~üSE

- A~EHDE~ENTtjüSE

- SL;BSI D! A! EE
- Ai'lENDE"ENTt5UBSIDIAIRE :
- OûSEtSUBSIDIAIRE
- A~ENDE~tDOSEtSUBSID

0.999 (0.328)
t "te' (G.68b)1.LJ.1.i

~ I~ï (O. 'i42)J, l { 1

2.33b !O.814)
O. !j(lO 1;0.018)
1.458 (0.749)
0.7b7 (0.47'1)

0.48b (O.l19l
0.591 (0.434;
1.547 (0.768)
0.990 (0.367)
0.000 ('). Ci'il
1.625 (t).784)
0.855 \0.441)

O. 9! 1 0.353;
1.10S {(l,653}
2.8'17 (0.923)

F OBSERVES ET PROBABILITES
SI LES V.H. SONT HDMü6ENES

- ;;:1ENDEi'lENT
- DOSE
- AMENDE"ENTtDOSE
- SUBSIDIAIRE
- AMENDEMENTtSUBSIDIAIRE :
- DCSE*SUBSIOIAIRE
- AME~DEMtDOSEtS~BSID

2.000 (0.840.\ 1.084 (ü.6m
2.431 !0.904) 1. 318 (0.724i
6.358 (O.996) 3.448 \ü.962'
0.328 (0.424) 0.178 (0.3221
0.000 (0.013) (i. QJjO (O. 01l)
ü.541 (0.409) 0.294 (O.2Hi
0.285 (0.243) 0.154 (O.142}



ANALYSE QE
'iARIANCE

1 - DONNEES GESERVEES

:~FL~E~CE DE 3 DCSES DE ~AC JE 2 ~~ENDE~ENTS :ALCr2CES D:F;E~EN;S

S~R UNE CULTURE JE ~A:S SUR VERT1SGL HYPER~ASNES!EN

date : :~:! :03./84
para.aetre: 5BE
:.;r.: te: aeq/ E::)g

174

" ! blec .-,
:J1OC 3 blx 4 . , - 5 b1:: bU10C .. ~;wC

X lH 53.110 53.270 50.360 50.440 47.540 48.230 40. 110 45.320 46.950 46.640 44.91ü 45.12~)

X 12k 51. 540 52.710 50.710 50.490 49.430 54. "'20 45.840 45. '140 39.990 44.480 44.580 46.310
X !3k 50.020 4Q.520 45.850 50.240 37.~1(J 37'.660 50. 150 48.3~O 44.810 40.300 38. :,(10 34.560

, 21k 4Q.510 5i\ 210 5C.600 50.930 49.7QO 49. "60 40.270 4'1 470 47. .;50 49.460 ~. '!" • 5'){) ~ b. ~10,
X

:;'-'1.
4~.;3(: 4UU H.340 50.1'1(1 49. :)::0 46.130 49.070 49.000 45.>::0 46.340 42.350 45. HOL~'"

.~ 23k ~.., .... ;'\ 55.790 4? .400 48.360 50.360 51. 280 46.75(; 43.Q3ü 46.240 49.°30 44. ~3~) 42.~6t):..'L, ·cv

2 - MCYENNES ET ECARTS RELA~~FS

x ... :: 47.063

l 1. :: 46.b02 ~ -ü. qa)

l 1. :: 47.065 ( 0.001

i .. 1 :: 46.805 ( -0.55)

X 11.:: 47.775 i 1.51i
X21.:: 46.355 ( -1.50\

X 1.1:: 46.273 ( -!.68i

X .It:: 46.800 i -0.56)
X.21:: 47.226 ( 1.35i
:i .31:: 46.390 ( -1.43l

~ 2.. :: 47.524 ( O. '18)

( .2.:: 47.899 ( l.78)

.( ,.2 = 47.321 ( Cl.55;

l 12.:: 48.103 ( l.2ll
i 22.:: 47.694 ( ~. 341

X1.2:: 46.Q31 ( -0.28)

X .12:: 47.330 ( O.57l
X .22:: 48.572 ( 3.21)
X .32:: 46.062 { -2.13)

X 13.:: 43.927 ( -6.,66)
X23.:: 48.524 ( 3.10)

X2. 1:: 47 .338 ( rj. S8 i i 2.2:: 47.711 1.38)

l 111 :: 47.380 ( 0.67i t 1 ~l :: 47.015 i -O. 10) X ' ~I :: 44.4n ( -5.61 }J.~ .. ~ .:' J.

X 11' :: 48.170 ( '1 "'r, • t"" :: 49.192 i 4.521 ( f~'l :: 43.432 { -]. 72~·a ~ • .J.), A .~ ",; ...

X 211 :: 46.~20 ( -Lm r 22! :: 47.437 ( 0.791 X 231 :: 48.357 ( 2.75)
l " .. " :: 46.490 ( -1.22) i ,.,~" :: 47.952 ( t. 89) ~

-:~" :: 48. tl92 ( 3.461LH. J...,L .;, ...::-'

X Il :: 51.519 i 'un x
,,.,

:: 49.334 ( 5,'191 X 13 :: 47.645 ( 1. 24)1 ... ..::

X 14 :: 45.597 ( -3. (2) ,t 1S :: 45.64i1 ( -.3.(0) X lb :: 42. '::85 HO.5B)

x Il :: 47.no ( -1).091 X 12 :: 47.083 ( 0.(4) X 13 :: 47.132 1 O.15}\

X .4 :: 48.057 ( 2. i 1) X )5 :: 45.341 ! -3.6bi Y, !lb :: 47.747 ( 1. 45)

•
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3 - ANAL~SE JE ~A :JARrANCE

:P.:T~RES RETENUS
D;SPCSITIFS ~X?ERI~ENTAUX CGNSIJERE5

1 ,

· .
: BI~cs pris sur les ;i~nes : Blocs pris 5ur les :oIcnres Carre ~atin

· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------
VARIANCES RESIDUELLES

,'Pl iC.1%)

HC~GSENEITE DES ~,R.

Kr 2 DE BARTLETT
PR08ABr~ITE DU KI 2

F 83SERVES ET PROBAB!L:TES
- A~ENDE~ENT

- DOSE

- S~9SID:A1RE

- AMESDE~ENTtSUBSIDIAIRE :
- DCSEtSUBSIDIAIRE
- AMENDE~tOCSEtSUBSID

1, 'ib6~!E+ü!

31453~7E+OO

! l ')0000

0.77'1 :C.T~ü)

0.854 \0.441 )
3. 168 (0.'142)

:.462 (~).'m)

O. lOb (').254i
1.218 (0.68n
!J.9S8 (0.388)

'J. 4)
2.01
3.9)

4.493bBE+01
2.4"'112E+üO

3.33415E+Ol

0.341 U\ 4~9 j

0.374 (o. J03l
1.336 (0.732)
1.138 ~~).;79}

0.117 (0.265)
1.342 :0.721 i
1. osa (0.647i

... .,.:
~: ...'.'
3.81

'j.69Q (0.418i
0.766 W.479)
:.841 (0.919)

F DBSERVES ET PROBAB1LITES
SI LES V.H. seNT HCMDEE~ES

- Al'!ENDEl'iENT
- D8SE
- AMENDE~ENTtDOSE

- SU3S1DI~IRE

-M!8lDE~ENTtSUBSIDlAIRE :
- DCSEtSUBSIDIAIRE
- AMENDEMtDOSEtSUBSID

1.583 (0.7BB) 0.774 (O.397i
1.735 (0.315) 0.349 (C:.~37)

6.435 (0.996) 3.147 (0,'1501
0.495 (0.4921 0.242 uJ.36Q)
J.03a (0.159) O.OIe (~).11~~

0.434 iO.3441 0.212 (0.139)
0.352 (lj. 29<:') ').172 (0.157)



ANALYSE DE
VARIANCE

1 - DC~NEE5 8SSERVEES

INFLGE~CE DE 3 DOSES DE CAO ~E 2 ~MENDEMENT5 CALCIQUES JIFFERENT5
SüR UNE CULTURE JE MAIS SUR VERTISOL HYPERMAGNESIEN

date : 01/03/84 176
parôsetre: rO-20
unite : teq/lOOg

bloc f bloc 2 b18c .) bloc 4 bloc 5 bIce 6.
X la 54.200 ':'C' 700 55.3ÙO 54.000 73.500 52.800 46. 100 50.800 50.t}(I0 49.700 54. 2'JO 54.200.J.J.

X 12k 55. 7')0 54. ;',)0 52:'100 r·~ 100 53.600 52.500 52.:00 52.2ÜÜ 47.500 46.bOO 54. ')00 51. 000,J,.;"

X 13k 54,60(1 53."00 54.100 54.500 51.200 54.200 53.500 52.200 50. 2')0 ~7,:0(l 49.200 44.400

X 21k 55./'0 ".. 9(:0 54. 30G 55.00(l 54. ~)OÜ 5J.800 46. !'.,'\ 41,301,) 50. 1(:0 i::i .9')0 44.900 45. 700...i ,~, • ... ...' v ~ ..
1. 22k ;:- ... q,)') "" 7')0 54.500 53.900 - , ""'JO 50.400 51.b)(! 5~), ~CH} 48.300 48.50;) 52.900 54.600,J."'. .J.J.

X
·j'TL ':;7.300 56.000 5411100 5211 500 :'0. ",',,-, "" 300 C'~ 200 51. 400 54. 400 54.200 52.8('0 55. 700"':JI=. ~·"·Fj ..11.. ..J~"

X.•. = 52.560

X 1.. ;: 52.625 ( .... f·"j i.
:; .... 1. J X 2•• ;: :2.494 ( -0.12)

X .. l = 53.014: 0.861

~ 11.;: 54.208 ( 3. 141
1 21. = 5!.)08 i -2.95)

X .2. = 52.1'12 ( -0.70;

( .. 2;: 52. ~06 ! -0.86)

X12.;: 52.108 l -(l.361
l 22, = 52, 27~ ( -o. 54)

1 13.;: 51.558; -I.QII
X 23. = 54.2(,!) ( 3.~2i

ï 1.1 " 53.461 ( 1.71) X 1.2 ;: 51.789 ( -1.471

X ' , = 53.150 ( 1.12) 1 .12 = 52.Ob7 ( -0.94)• .i.i

X '11 = 52.508 ( -G. 10) 1 .j., = 51. '375 ( -1. 30 j.4' .i.i.

:x Tl " 53.383 i t C:.,.i v 7" ;: 52.375 ( -0.35l........ 1.. ui j • ••\.,4

X 2.1" 52.567 0.01) X 2.2;: 52.422 ( -0.26)

x • ff = 5511550 ( 5.69) i Il! = 52.700 ( 0.27\ X 131 = 52. ln ( -0.81),di

1 112 = 52.Bb7 ( 0.58) X 122 = 51. 517 ( -1. ifS) X 132 ;: 50.983 ( -.3.00i
ï 111 = 50.75û ( -3.44) X 221 = 52.317 ( -0.46) X 231 " 54.633 i 3.95)
'" 212 = 51.267 ( -2.46) 1 -1,.,.., = ;.-, '1~~ ( -0.621 v ; .." = 53.767 ~,.30).~ .. .i.L .J, .... ,,) ...\ , L ....' ...

X ! 1 " 55.009 i 4.66) X 12 = 53.933 ( 2.ill) X 13 = 54.7C12 4.25)
v J.l = 50.61)8 ( -3.711 '" 15 " 49.883 ( -5.09) 1 16 = 51. 133 ( -2.711., A

X Il = 51.617 ( -1. 79) X 12 ;: 51. 667 ( -LlOl X .3 = 54.625 3/13)
1 14 = C',,", _q"T ( -0.271 X 15 = 52.2B3 ( -0.53) t 16 = 52.750 ( i).36l";4. "t .. 1
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3 - M~AL! SE JE LA 'JARIiiNCE

CR ITERES RETENUS
OISPCSITIFS EIFERI~ENTAUI CONSIDERES

, --------------------------------------- 1· .
: Blocs pris sur les lignes : 310cs pris sur :es colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VHR:ANC~S RESrDJELLE5

'iR3 b3!i

HGMOGENEj:E :ES V.P.
1;'" .., -.,.. ~. ~ ...... , -_ ....

~i L ut jH~iLti j

PRGBABILITE JU KI

1.484G7E+Ol
7.44492EtOO
8.36145EtOO

2. 0'11 ~üE l'vi)

7.31

C' co',
..J.JI

2.43-372E~Ol

1. 2911 qE+(l!
7.26805E+OO

~. 4)
6.3)
5.1 }

F OBSER;E5 ET PRJBABILiTES
- AMEN jEMENT
- DOSE
- At1EN~E~ENTtDGSE

- S~BSID!ArJ;E

- ~~ENDEMENrtSUBS!DIAIRE :
- DOSEtSUBSIDIAIRE
- AMENDEM*DOSEt5UBSrO

O. 'j21 I~ !18)~ >.' •

" 194 ~ !) • 174)~i •

3. ~7é (G ,'j5S}

1 '~Qr W,784)•• , ,.J

1 -1~' (0.728)...... ,JO

[).042 (0,041)

0.406 (0.324)

0.013 '0.092;
0.118 (lj,J 11 )
2.120 (0.86li
1. !~O (0.666)
1. 445 (Ü. 761)
0.048 (0.0471
0.467 (0.363)

(j.Oll (0.118)
0.193 (0.173)
3. 462 (O. qso i

F OBSERVES ET PROBABILITES
SI LES v.~. SONT HCMCGENES

- AHENDE!'IENT
- DOSE
- AKENDE~ENTtDOSE

- SUBSIDIAIRE
- AKENDEt1ENTtSUBSIDIA!RE :
- DCSEtSUBSIDIAIRE
- A~ENDE~tDG5Et5UBSID

0.028 {O.lm 0.021 (().120i
0.265 (0.228) 0.196 fO, i 7b)
4.749 1O,98n 3.519 (0.%4)
1.367 (0.754) 1. 013 (0.680)
0.967 (1,).331 ) 0.716 W.~06}

0.032 \C.031l 0.024 (0.;)231 :
0.313 (0.263) ;),232 ~(!. 2031



1 - }ONNEES :BSER~EES

SCR UNE CULTURE DE ~AIS SUR 1ERTlSOl HYPER"AGNESIEN
:at2 ;)1":3 . .34
par;Jetre: SiTû-20
un: te

178

De bloc
, t, oc .) :'1 'Je 4 ;'.! c:c 5 .. ~ :c 6"" .. ~ i,j .. ';0

X 11k O. ~95 0, j'56 ..... Q20 O. 934 t, 647 O. 9:3 (, 870 " 3n O. 939 O. 938 Ü. B2q O. A"'~"·f. ...:. .) ~ '.'. wJ.:.

X 12k 0.925 0.964 Ù. 159 0 969 O. 922 , 042 " 873 ~). sao o. 842 ~55 O. 820 ,).918j \11 '.'r

X 1~, O. 916 O. 927 O. 848 O. 922 O. 727 O. ~'~5 t\ 937 r) 925 (, Bq3 0.354 O. 7B3 " 778)k ..... ".'. .). '.' r

X '1 1. ,", ! ~~;(; 0 ~3:
1\ q,'1 O. 924 G, 122 r, 925 C 07'l 393 ,\ 951 r\ ;53 (1 880 ,', "H"".... ,; '..i , . -..'L ·..·r '."' !.' • ,', , '_'I .' .'~

• -',"1. Ct ~:4 o. B83 ,', 905 G. ~46 iF, 931 O•.J :6 O. 9~1 :', 9H Û. 932 Ü. ,""I::r O. 801 ü. a42, ..;.::.~ ~.J • "'. •i> "'.' . .,._'...J

, m t, :;:1 l\ 996 ,,\ rH or t. 931 (;, 908 .). r',",4 r,
a7~ Ut '::::=: '\ 850 /~

~21
'.'. 836 ,.-, 76'.~' .~,. i .1..) V. "!' r ~ "'.' ...._.._, '1 r v • '..' 0

'~ • 1. = :). 896

.~ 1.. = ).887 ( -O.9!i)

x •1, = r~~ • :3q9 i ;). 1?)

X ,.1: G.as:. l -l.2i}

~ Il. = 0.B89 1 -O.H31
X21.= 0.9.07 Lt7)

t 2.,= 0.905 ( 0.Q9)

f ~ = 0.918 ( 2.45)

X12. = 0.923 1 2.97!
X 22. = [). 913 ( ! . 92 i

X .3. = (1.8'3 -2.6~)

X 13. = (!. aSO : -5. III
X 23. = 0.895 \ -G.12)

il , , = O. BIl'j ,
-~, ~H);

, f :; = 0.905 1. 02; X " , = 0.90:) 0.46) l .; .'! = 0,91(: 1. 5i i~ ~ • i , 1. ~ ~. j ,.. ...
( l' = 0.S88 -O. '12) ,x 12 = o. '108 ( " .... .,.}

i i .ll J

X ') , = ).899 , O. 033) X ,'~ = 0.937 ( 4.5bi• ~ 0 \ .......
" 1'i = 0.367 ( -.3.21 ) X ,'1 = 0.878 ( -2.031, , ...' 1 .~ ...

:~
,. , = 0.366 i -3.321 X 121 = 0.891 ( -0.57) X 1~1 = !J.85ij \ -S.IO}l .i ~

X 'j'1 = 0.911 ! 1.67) X 1"1'1 = 0.955 ( 6.511 '~ ~ 1'0' = 0.850 , _<: 1211 .... ... ... 10a'''' , ,J.

X 'if • = 0.909 ( 1.m il 221 = 0.907 ( !.23) X ';~f = 0.384 ( -1.3U..... " L ...\l

1 ,.,~:; = O.iü4 ( O.871 X ;i'1 = 0.920 ( 2.6U X 232 = '}.906 1 1. ObILot ... .... ,... \

~ l' = ,', 937 , 4.51 ) 1 10j = 0.92'5 ( 3.23) X 13 0.877 , _'f 18).). i! , ....
.. 14 'J.901 0.481 J 15 = O. 'jlS ( '1 12} X III = 0.823 -B. ~ " i'. .... HJi

X III = 0.909 i Lm 1 112 = 0.908 , 1. 35) X 113 = 0.869 -3.'J4}1

X :114 = 0.917 ( ~. 35) 'X Jl5 = 0.868 ( -3.12i X 116 = O. '105 ;), 99l
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, a· .
JISP8SITIFS ~~?ERIMENT;j~ CCNS~:ERES

~RITERES RE7ENUS
: Blocs pris sur les lignes : 8locs ~ri=, ;Lr :es colonnes Sarre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

HC~GSE~EITE DES V.R.
KI : JE BhRTL~T~

4. 12082E-03
! .3S955E-03
1. 940t2E-û3

5, 15718E+00

4.9)
4.9)

1.'15913E-03

: • t556'.'E t(l t
1. :)(:(100

'7 ",'
i. t;

1.637 {ü.7QQ;
0.601 i).4:9)
1.341 fO.721)

F CB5ER~ES ET PRDBABILITES
- A~ENCEMENT

- DOSE
- A~EN[E~EN:tvOSE

- A~ENJEr:ENr*SUBS:DIAIKE :
- J~SEfSUBSI::A:RE

- AMENDEM*DCSE*SUBSiD

1.150
2.521
0.893

(0.70b)
(0.90ll
(0.425)
").024)

0.556 (0.415)
4. 735 ~o. 920}
1.648 (o. i9tj

j.605 (0.442)
1.350 (l\1I 723i

2.b2t
0.92'1

\ (J. 713)
(0.90'1)
(0.414)

F DBSERVES ET PROBABILITES
SI LES ~.R. SeNT ~OMDGENES

- A~ENDEMENT

- ~C5E

- A~EN0EMENTtDQSE

- S~BSIDIAIRE

- ~~E~DE~ENT*SUBSIDIArRE :
- ~CSE*SüBS!DIArRE

- A~ENDEM*8CSEISU9SID

1.309 {O,318) 1. 309 ((~. 743}
3.967 (0.976) 2.971 (r). q36~

t.406 iO.746) 1. 017 \0.030)
2.965 (0.912) 2.145 ;0.354)
1.015 (1) ••~80) 0.735 ((:.400)
0.373 (1).304) 0.270 (O.232i
0.332 (0.445) (l.6:)2 ' ,\ 443)', ......



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A~ENDE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE ~AIS SUR VERT!SOL HYPER~A6NESIEN

date : 01/03/84
paraletre: CA!~60-20

unite . - IdO

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

1 la 0.12B 0.123 0.108 0.114 O. 111 0.112 0.122 0.126 0.107 0.100 0.091 0.088
X12k 0.092 0.104 0.111 0.114 0.096 0.104 0.097 0.102 0.119 0.114 0.094 0.095
1 13k 0.108 0.090 0.122 0.105 0.102 0.156 0.115 0.133 0.116 0.134 0.105 0.115

X21k 0.104 0.108 0.10& 0.113 0.113 0.109 0.134 0.120 0.116 0.101 0.099 0.119
X22k 0.106 0.102 0.104 0.096 0.110 0.104 0.095 0.090 0.121 0.093 0.097 0.097
t 23k 0.104 0.112 0.107 0.106 0.111 0.112 0.097 0.108 0.117 0.103 0.101 0.097

2 - ~OYENNES ET ECARTS RELATIFS

x ... = 0.108

X 1.. = 0.111 ( 1.911 X2.. = 0.106 ( -1. 911

1 .1. = 0.111 ( 2.67l 1 .2. = 0.102 ( -5.5BI X.3. = 0.112 ( 2.91i

X .. 1 = 0.108 ( -0.48) X.. 2 = 0.109 ( 0.481

1 11. = 0.111 ( 2.251 1 12. = 0.104 ( -4.471 X 13. = 0.117 ( 7.951
X21. = 0.112 ( 3.10) X22. = 0.101 ( -6.691 X23. = 0.106 ( -2.141

1 1.1 = 0.108 ( -0.40) X1.2 = 0.113 ( 4.211 X2.1 = 0.108 ( -0.56) X 2.2 = 0.105 ( -3.26)

X .11 = 0.112 ( 2.891 X.12 = 0.111 ( 2.461
X .21 = 0.104 ( -4.511 1 .22 = 0.101 ( -6.65)
X .31 = 0.109 ( O.IBI X.32 = 0.115 ( 5.631

1 111 = O. III ( 2.56) X121 = 0.102 ( -6.23) X 131 = 0.111 ( 2.471
X 112 = 0.111 ( 1.93) X122 = 0.106 ( -2.711 X 132 = 0.123 ( 13.421
X211 = 0.112 ( 3.221 X221 = 0.105 ( -2.79) X231 = 0.106 ( -2.11)
X212 = 0.112 ( 2.981 X222 = 0.097 (-10.59) X232 = 0.106 ( -2.16!

XII = 0.107 ( -1.251 X12 = 0.109 ( 0.35) X13 = 0.112 ( 3.02)
X14 = 0.112 ( 2.881 X15 = 0.112 ( 2.95) X16 = O. 100 ( -7.951

1 Il = 0.111 ( 2.25) X.2 = 0.108 ( -0.311 X.3 = 0.107 ( -1.04)
X.4 = 0.107 ( -1.531 X.5 = 0.113 ( 4.031 X.6 = 0.105 ( -3.41 j
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3 - ANALYSE DE LA VARIANCE

, --------------------------------------- 1· .
DISPOSITIFS EXPERIKENTAUX CONSIDERES

CRITERES RETENUS
: Blocs pris sur les lignes : Blocs pris sur les colonnes : Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cvl tJ
VR2 (cv2II
VR3 (cv3II

H[IPlOGENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

1. 3B836E-04
1. 05643E-04
B.43453E-05

1. 33288E+00
1.00000

10.91
9.51
8.51

1. 69647E-04
9. 99670E-05
B.54804E-05

2. 59942E+OO
1.00000

12.01
9.21
8.5)

1. 47778E-04 (11.2)

F OBSERVES ET PROBABILITES
- APlENDEIlENT
- DOSE
- APlENDE~NTfDOSE

- SUBSIDIAIRE
- APlENDEPlENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- APlENDEPlfDOSEfSUBSID

2.222 (0.8551
4.753 (0.9831
1.619 (0.7831
0.184 (0.3141
3.357 (0.9241
1.329 (0.71BI
0.931 (0.4101

I.B18 (0.8131
3.890 lO.9671
1.325 (0.7171
0.195 (0.3221
3.312 (0.9231
1.312 (0.7131
0.919 (0.4151

2.087 (0.8.33)
4.465 IO.'f79).
1. ~1L1 (O./~llJ

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HDPlDGENES

- APlENDEl'IENT
- DOSE
- APlENDEl'IENTfDOSE
- SUBSIDIAIRE
- APlENDfPlENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- ~ENDEPlfDOSEfSUBSID

2.849 (0.9061 2.558 (0.8BBI
6.095 10.9951 5.472 10.9931
2.077 (0.86él 1.864 (0.B361
0.180 10.3231 0.161 10.30BI
2.615 (0.8921 2.348 10.B721
1.036 10.636) 0.930 10.404]
0.725 (0.493) 0.651 (0.470)



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPER"A6NESIEN

date : 01/03/84
paraaetre: RAPO-20
unite : - 182

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

1 11k 182.759 208.400 192.692 160.323 187.600 175.926 146.296 171. 923 221. 429 210.000 164.444 153.448
1 12k 188.148 226.087 217.826 138.056 244.500 257.619 132.941 102.727 197.000 294.000 183.750 184.800
lm 190.000 195.600 161. 429 198.000 152.500 154.583 198.400 183.462 233.684 190.000 92.195 113.333

X21k 168.276 154.375 191.923 172. 759 213.913 188.462 159.200 168.000 236.000 203.750 150.000 118.667
1 22k 140.571 157.097 211. 739 162.258 193.600 162.500 194.000 186.154 193.478 183.200 144.138 119.211
X23k 148.571 109.600 212.174 253.684 200.800 187.407 184.800 97.955 190.417 274.444 140.323 130.625

2 - MOYENNES ET ECARTS RELATIFS

1 ... = 179.305

X1.. = 183.497 ( 2.34) X2.. = 175.113 ( -2.34)

1 .1. = 179.190 ( -0.061 1 .2. = 183.975 ( 2.601 X.3. = 174.749 ( -2.541

X.. 1 = 182.264 ( 1.651 X.. 2 = 176.345 ( -1.651

1 11. = 181. 270 ( 1.101 X12. = 197.288 ( 10.031 1 13. = 171. 932 ( -4. III
X21. = 177.110 ( -1.22) X22. = 170.662 ( -4.821 X23. = 177.567 ( -0.971

X1.1 = 182.644 ( 1.861 1 1. 2 = 184.349 ( 2.811 X2.1 = 181.885 ( 1.441 1 2.2 = 168.341 ( -6.111

X.11 = 184.544 ( 2.921 X.12 = 173.836 ( -3.051
X.21 = 186.808 ( 4.181 1 .22 = 181.142 ( 1. 021
X.31 = 175.441 ( -2.151 X.32 = 174. osa ( -2.931

1 111 = 182.537 ( 1.801 X121 = 194.028 ( 8.211 X131 = 171.368 ( -4.431
X112 = 180.003 ( 0.391 X122 = 200.548 ( Il.851 X132 = 172.496 ( -3.801
X211 = 186.552 ( 4.041 1 221 = 179.588 ( 0.161 X231 = 179.514 ( 0.121
1 212 = 167.669 ( -6.491 X222 = 161.737 ( -9.801 X232 = 175.619 ( -2.061

1 Il = 172.457 ( -3.821 X12 = 189.405 ( 5.63) 1 13 = 193.284 ( 7.801
X14 = 160.488 (-10.491 X15 = 218.950 ( 22.11 1 X16 = 141. 244 (-21. 231

Xal = 168.317 ( -6.131 Xa2 = 174.187 ( -2.851 1 a3 = 176.019 ( -1.831
Xa4 = lQ3.871 ( 8.121 Xa5 = 165.796 ( -7.53) Xa6 = 197.639 ( 10.231



Id3

3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERlltENTAUX CONSIDERES

1 _. .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin
: : :_______________________________ _ 4__________________________ _ _

VARIANCES RESIDUELLES
VR1 (cv III
VR2 (cv211
VR3 (cv3?:1

HOlt06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

1. 54539E+03
4.92254E+02
B.30713E+02

3. 30 116E+00
1.00000

21.91
12.41
16.11

2.90390E+03
4.09922E+02
B.47180E+02

1.10951E+01
1.00000

30.11
11.31
16.21

1. 39B63E+03 (20.91

F OBSERVES ET PROBABILITES
- AltENDEltE IH
- DOSE
- AltENDEltENT+DOSE
- SUBSIDIAIRE
- AltENDEltENT+SUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AltENDEltfDOSE+SUBSID

0.819 (0.3781
0.331 (0.2741
1.062 10.6381
1.281 (0.6901
1. 260 (O.72BI
0.157 (0.1441
0.171 (0.1551

0.436 (0.4781
0.176 (0.1591
0.565 (0.4201
1. 538 (0.7301
1. 235 (O. 7231
0.154 (0.1421
0.167 (0.152)

0.905 (0.3551
0.365 (0.29BI
1.174 (0.6701

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOlt06ENES

- AltENDE"ENT
- DOSE
- AltENDEltENTtDOSE
- SUBSIDIAIRE
- A"ENDEltENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AltENDEltfDOSEtSUBSID

OP ALA LI6NE 985
NDE FICHIER RENCONTREE EN LECTURE
RET
ortOI

1.168 (0.7151 0.778 (0.3861
0.472 (0.3681 0.314 (0.2641
1.516 (0.7721 1.009 (0.627)
0.582 (0.4551 0.388 (0.4571
0.966 (0.3321 0.643 (0.4321
0.121 (0.1141 0.080 (0.0781
0.131 (0.1221 0.087 <0.OB41



SUR UNE CULTURE DE ~AIS SJR '/ERT:SGL HYPERMASNESIEN
date : 01!O:,~84

para~etrE: PH-H2D
:Jn i te

1 - DCNNEËS OBSERVEES
184

tloc f
~l oc 2 Cl oc '! t.loc 4 tlCtc 5 bloc 61 .'

l tH 5.BOO 5.900 ". 7~JO 5.800 5. 'MI 5.600 5.70(1 0- j·jO 5.300 5.bÜO 5.3(10 5.700..J. .' .,
12k 5.900 5.800 5.St10 5.800 c: 900 5. aOiJ 5.900 5.éOO 5.6.00 6. ! ;)0 :.qoo 5.800., ,-'a

X m 5.800 5.'100 5.800 5.700 " 700 5.300 5.900 S.SM 5.700 5.800 5.700 5.600...'.

X '''Hl, 5.800 5.BOO 5.700 5.900 6. ~)(:O " 70t) :.300 5.80:) c: 900 6. )00 6. 200 5.8C').... ~ J • ...
X 22k " 7(10 5. '100 5,'900 5.300 c: ~O~j 5.900 5. '100 " 'tOc! 6.000 6.000 " ;',:10 5.9~:;O.J. 01. .J. J.

• 23k " 700 6.00ü 5.BOO c: 700 c: 800 5.,,00 o. ,jC] c: 700 5.200 5. 6('0 5.geO 5.QOO.. .' . ... ..J.

2 - ~CYENNES ET ECARTS RELATIFS

t ... ~ 5.811

X 1.. = 5.781 ( -0.53)

~ . 1. = S. 8(;8 ; -(!.!J~)

X Il.: 5. 750 { -1.05 j

X :.:1. = 5.867 1 0.16)

1 2•. = 5:342 1 0.53)

X .2. = 5.846 { O.6U~

X •• 2 = 5.794 (-(I •.m

X 12. = 5.325 ( 0.14)
X 22. = 5.8b7 1 0.961

X.3. = 5. ::9 ( -C.S:}

X13. = 5.767 ( -'J.76)
X23. = 5. j't2 { -:-J.33}

~
, , = 5.7'j4 1; -fj.2'1} l 1.2 = 5.767 ( -0.761 X 1.1 = 5.3ôl ( 0.86; X "'} j = c: ::i·1~ ( ü.l91... L.L ..'. i.' ......

X .11 = 5.342 ( 0.53) X 17 = r ... .,~ ( -ü.62). - ,J 1 /1 J

X .21 = 5.842 ( 0.53) 1 .22 = 5.850 ! O.iln
X .31 = 5.800 1 -O.19} X 'r'1: = 5.758 ( -0.91 ), • wL

X 111 = 5.783 ( -0.48) X P! = 5.833 ! O.3BI X 131 = 5.7-b7 ; -O.76i
l 112 = 5.717 ( -1. é3) X 1 ~.1") = 5.817 ( ü.10i X 132 = 5.767 ( -(1.76).......
X 211 = 5.'100 1 ~. 531 ï 221 = 5.850 ! 0.67) X 231 = 5.833 ( 0.38);

X 212 = 5.333 ( 0.381 X 222 = 5.883 i 1.241 X
..,~., = 5.750 ( -1. (5)1-".'1-

X 1J = 5.833 0.33) X 12 = 5. 783 ~ -0.481 ;( 17 = 5.792 ( -0.33)...
X 14 = 5.B08 ( -0.(5) X 15 = 5.825 i 0.24) X 1 ' = 5.325 , 0.2411 ,e ;

.( Il = 5.342 ( 0.53) X .2 = 5.BOB 1 -O.'j5; X 13 ~ 5.800 ( -0.19)"

X .4 = 5.800 ( -O. Pl i- lS = 5.317 ( 0.101 X 16 = 5.800 l -o.m



3 - ANAUSE ~E LA i/AR lANCE

CRITERES RETENUS

185

DISPOSITIFS EXPERI~ENTAUX CONSIDERES
~-------------------------------------------------------------------------------------------------_.· .
: Blacs pris 5ilr l~s l içi1es : Blecs pris sur les colonnes· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARI~NCES RESIDUELLES
'JRl \(i1Z)

HOM05ENEITE eE5 V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

2. i3333E-02

2.0937JEtOO
1.00000

1. a")
:,'i)

1. 18222E -02
2.S6667E-ü2
1. 8~)OO~)E -02

1. SaBnE+00
1. ùOOiJ(I

1. QI
2. al
-; 'ri
~ ........

F CBSERVES ET ?~C9AB!LITES

- M!E~WEME!H

- DOSE
- AMENDE~ENTt~CSE

- SUBSIDIAIRE
- AMENDEMENTtSUBSIniAiRE :
- J05Et5UBSIDIAiRE
- AMENDEM*DC5EtSGBSID

2.333 ~O.884)

1. 245 [0.695)
0.682 (1)'451l
0.032 (O.lm
0.507 (0.396)
0.394 {tJ.317)

5.686 ~o. 'j76}

2. 267 (0.877l
l 210 ((l.685)
O. 779 (0.421)
0.031 ((i. 144)

O. 486 ·;0.374}
r' 37B \0.3(6).).

4. qsq iO. 'h4 i

1.977 ::O.842}
1.::)55 ((1.632)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOM06ENE5

- Ai'lE:iD~l'!ENT

- DOSE
- AMENDE~ENT.DDSE

- SUBSIDIAIRE
- AMENDE~ENTtSüBSIOIH!RE :
- DOSEtSUB5IOIAIRE
- AMENDE"tD05Et5UBSID

4.159 (1,). '156i 4.125 'O.955l
1.659 ~O.80U L645 (0.79B)
0.885 (0.4221 0.978 (0.425i
L237 (o. ~29) 1 ~'''7 (0.727).o. ..... ,

0.)34 (0.1 Si) (:.034 (O.152i
0.541 (0.409) :j.537 \O.407l
0.421 (0.336) 0.418 (O.333i

~NAL~~E DE
,.



SuR JNE :LLTJRE DE ~AI3 SlR ~E?rIS:L hr?ER~A6NEjIEN para~etre: PH-KCL
uni':e

- DCNNEES JBSERVEE5 186
-----------------

bl CIC 1 bIGC " bloc 3 bl DC 4 nI CIC 5 ~loc .j~

X 1H ~ Q{'fl 4.800 4.o0!) 4. 700 4.800 4. 7üü 4.800 4.800 4.800 4. ")0 4.80ü 4.700'1'. ,.J ••'

X 12k 4.8(10 4.700 4.800 4. 700 4.800 4.800 4. '900 4.BOO 4.aOO 5. 00) 4.900 4.900
X 13k 4.700 4. 700 4.600 4.700 4.8ÜO 4.800 4.800 4.700 4. 700 4.300 4. ~(~O 4.800

X 2!k 4.700 4.700 4.800 4.70',) 4.9CO 4. :-[)O 4.800 4.BOO 4.300 4.800 5.200 4.900
X 22k 4.700 4.700 4.800 4.];)0 4.800 4.:300 4.900 4.100 5. (iOO 5.000 4,:'(1) 4.700
:t 23k 4.;00 4.'100 4.800 4.700 4.800 4. '7;\[- S.OOO 4.700 4.700 4.7:)0 4. '900 4.800Î'.'''.'

2 - MGYENNE3 ET ECARTS RELAtIFS

~ ... = 4.787

X 1.. = 4.7;2 ( -0.32)

X .1. = 4.788 ( 0.00)

X2•. = 4.803 ( 0.32)

X .2. = 4.817 ( 0.61) X .3. = 4.758 ( -O.6lJ

, 4_
.'!. •• .i. - ~. 8(16 ( 0.38) X 6.2 = 4. 7~9 { -O.3Bl

X Il. = 4.758 \ -O.,~1i

Xli.= 4.917i 0.61)

X 1.1 = 4.778 ( -0.201

( .11 = -i.825 ( 0.78)
X .21 = 4.325! O.78i
X.31 = 4.7b7 ( -ü.44I

X 12. = 4.825 ( '),78)
( 22. = 4. 308! O. 44)

~ 1.2 = 4.767 ( -0.44)

X .12 = 4.750 ( -0.7B)
X .22 = 4.808 ( 0.44)
X .32 = 4.750 ( -0.78)

X 13. = 4.733 ( -1.l3)
X23. = 4.783 ( -O.Oç;

X 2.1 = 4.833 ( ü.96) X2.2 = 4.772 ( -0.32)

X !I! = 4. 783 ( -ü.ü9} X ~ .; 1 = 4. 833 ; O.96} X 131 = 4.717 ( -1. 48).;.-'.1 \

'i I f '1 = 4.733 ( -1.13) Y, l'1"1 = 4.B17 i O.oi} ( 132 = 4.750 ( -0.78iA ... ~~

x ..., t ~ = 4.867 ( 1.65) X 221 = 4.317 ( O. bU X 231 = 4.817 ( 0.61l.... .i-

f, 212 = 4.76ï ( -0.44! X ·ï..,.., = 4.800 ( 0.26) X 232 = 4.750 1 -0.78i.....~

• l' = 4.750 ( -0.78i X 12 = 4.717 ( -1. 48) X 13 = 4.783 ( -0.09), .J

t 14 = 4 ~~'1C: ( 0.78) f. ''" = 4.817 0.61) :( l' = 4.333 ( O.96}IV"'''' • .J .0

X .! = 4.858 ( 1.48) l ;12 = 4.800 O.26i X .li3 = 4. 758 ( -0.61)
'( 14 = 4.775 i -(l.2bi X il5 = 4.783 1 -O. on x IBb = 4.750 ~ -0.78)\



187

3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
OISPCSITlrS E~PER;~ENTAUX CONSIDERES

1 •· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

~ARIANCES RESIDUELLES
VRI (cvl~l

VR2 icv211
VR3 (cv3!)

~üM06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- A/'lEil~EJ1ENT

- DOSE
- A~ENDE~ENT'DGSE

- SUBSIDIAIRE
- A/'lENDEi1ENT'SUBSIDIA!RE :
- DOSE'SUBSIDIAIRE
- AMENDEMtDOSE'SUBSID

1. 265üOE-02
6. 13989E-!J3
5. 93889E-03

3.32530E+00
1.00000

1.329 iO.741)
1. 614 (0,782)

0.801 (Ij.4631
3.824 ((j.893)

1.894 (0.822)
1.146 (0.665)
0.b31 (0.455)

2.3)
1. b)

1. b)

1. 41833E-02
9. 13aeqE-0)3
5. 33889E-03

5.06002E+OO
1. ;JOOOO

1.185 ~O. 713}
1. 439 (0.745}
O,?i: (O.4'1jj
2.56B (0.831)
2. Ir)] (O.8Hl
1.275 (0.703)
0.702 (0.491)

2, (I)

1. 51

1. 12500E-02

1.494 W.7b6j
1.615 (0.818)
0.901 (0.425)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO/'105ENES

- AMENDEMENT
- DOSE:
- A~EnDE/'lENT'DûSE

- SUBSIDIAIRE
- Al1ENDEMENTt5liBSIJIAIRE :
- DOSEtSUBSIDIAIRE
- A~ENDE/'ltDOSE'SUBSrn

,.

1. 944 (0.834) 1.8!6 (0.819)
2.362 \Ü.a9]} 2.2ûfJ (O. san
1.173 \0.682) 1.095 D.657i
2.716 (0.898) 2.536 (0.986;
r .,.,.,,, (0.742) 1.itS (Ct. 725l1 • ·~~V.J.,

0.787 (0.464) O. i35 (0.489)
0.434 (0.344> 0.405 {O.325j



~!';R 1ANCE
an:1ee: [984

1 - DONNEES OBSERVEES

INFLUE~CE ~E 3 DOSES :E CAC DE 2 ~~ENnE~ENTS ~ALCiQUE3 DIFF~2ENTS

SUR UNE CULTURE DE MAIS SUR VERTISOL HYPER~A6NESIEN

,jate 1°E4A
pan!etre: ":41;
unite ~€.~!t;j'JQ188

al cc t tloc i. Gioe 3 ~lGC 4 01 De 5 bloc 6•

X Il k 1. 410 1.230 1. ';50 O. 900 0"" 0.950 1.290 !.050 0.240 0.870 0.790 G.840.. 0·'1

X 12k 0.900 1.020 0.870 1 .020 0.840 0.950 1 r~?1\ 1. 150 1 240 • 190 0.970 O. '120, " • 001'''' r.I !.

X m ('j "",.,,, 0.920 1. ;j50 1.020 0.9;)0 0.370 0.840 0.740 O. 900 0.820 0.950 0.920~... 7\11)

X 2!k 1.000 1 100 O. 790 O. j'tL.' ÇI.840 v. °50 1. 050 1 130 O. 740 0.840 1 1(10 1. 020
X 22k iJ. 9~)O 0.900 Ü.8~Ù ij·')O 0.920 "

~'I:",.< O. 900 0.900 1. 150 1,!j50 1 090 1.260,. j ..J~oi

, 23k 1.020 , .250 0.820 O. 32C' 1. Ab.'''' 1 070 (~ 790 1.250 O. 770 0.840 :), 820 ~).920,
';;"'; 1 • 0..i.

2 - MO'{E~JNES ET ECHRTS ~ELAT IFS

~ ... = 0.968

X L. = 0.974 { Ci.57: X2.,= 0.963 ( -0.57)

~ ~ -
A ". -

..... .-..., ~;:. 7:, A .2. = 0.996 \ ~ .-."
J, '''':0' X .3. = " "CO·,

-., • .,)..il

X .. 1 = 0.951 ( -1.54;

X11. = 1.012 \ 4.43)
X~! = 0.950 ( -1.8el

x .. 2 = 0.986 ( 1. 84)

X 12. = 1.007 ( 4.04)
X?? = 0.988 ( 2.07l

X13. = 0.902 ( -6.80)
X23. = 0.950! -1.99l

x ,
= 0.992 ( 1. 43; X

~ .-. = 0.966
, -0.291,. 1 l.i.

.,
Il = 0.955 1.7:: X 12 = O. 977 ( 0.86)A

" .21 = 0.970 ( O.l?i X " = 1 ,'....,! 5.94)A .~1. .)':0 .
X ~t = 0.897 \ -~.40: l. ~., = 0.956 ( -1. 29)..~ .. ,,Ji.

X 2. 1 = Û. 919 ( -S. 11)

X 1Il = !.050 8.E' X ""H = 0.973 ( 0.521 'J ~ .,. t

= 0.923 ( -4. b5]1.:1 A l.,n.

X
f ~ ,.,.

= 0.973 , 0.52) X 1"'1 = !.O42 ! "'.571 • 11'''' = 0.882 ! -8.95)Li':' \ LL \ .'. .....'.
X 211 = 0.920 ( -4.9Qi • ry?1 = 0.967 ( -O. 1 ~\ X 231 = 0.870 (-10.151A L~. 1/.

X 212 = 0.980 { 1.20} t 222 = 1. 010 ( 4.30) X "'1''1 = 1.030 ( f .,."\

.....'. O • ..J/,

X L1 = 1. ,)48 8. 2~; X L2 = ').918 ( -5. lb} X L3 = 0.930 1 -3.96}.
X L4 = 1.009 , 4.221 X ~J = 0.938 ( -.j. lB} X " = 0.9b7 ( -O. m~o

X l'lI = 1.106 1-4.2Di X ~2 = 1. 012 { 4 JO\ X "3 = O.9bl ( -0.771•. wl
y 114 = 0.899 \ -7. (4) X MC: = J.927 { -4.30) X 1'l6 = 0.906 1 -6.45lA '..1 ,



189

DlSPGSITIFS EXPEPIMENTAUX CONSIDERES
C~ITER~5 RETE~US

6 •. .
: Blocs pri·; sur les liGnes : Blüc; ;)ris:ur les colonnes Carre latin

,-------------------------------,-------------------------------_._------------------------------_._------------------------------_.. . . . .

;~='T ,_. ':"tn
~I""-' '. ~ 'J.;'.=.:

HG~CGENEl!E jES Y.R.
KI : DE BAR:LETT

~ CE~E?~ES ET PRCBAE!L!:ES

3.796~0E-n

1.65889E-;)3
6.94489H)3

2. 22187E +~J!

0.00000

20.1)
4.2)
8.5i 5.20422E-03

t.53659E +C' 1

1~. 6:
~ ri ~ ~
.. 'I • ..;;

7.4)

17.5i

- A11ENDEl'!ENT
- DOSE
- ~~EN:E~ENT~DOSE

- EUB:I~!AIRE

- ;MENDE~E~TfSUBSIDrAIRE :
- CJSE~SUBSI~~MIRE

- A~ENDE~tDaSEfSUB5Iû

F GBSE~VES ET PROBABILITES
SI LES ~.R. SONT HCMD6ENES

- A~EN~E:1EIH

- :CSE
- AMENDEMENTtDDSE
- SUBSDI;;IRE
- A~ENDE~ENT*SU!SI~IAIRE :
- :CSE*5UBSIDIAIRE
- rl~ENDE~tDQSEtSUESID

0.059 iG.i95)
0.888 {O.4271
J.Bi) (0.370)

13.717 (O.98bi
... 4""''''\ ;0.988)".L''';'

l ,!'Q {O. 7(1)1 .... 0,

2.985 ;0.933)

0.119 iO.263l
1.795 ~O.825)

0.970 10.38B)
1.215 ;0.725)
2.620 lO.892)
0.464 !O.3é3)
Lm [0.655)

0,076 (G.2191
1.156 :'0.668)
,•.• ,,'t' (u.4521V.OL":

2.307 (0.812)
9.m \0.995)
1. 669 (0.793)
'T rp,'7 (0.968),,;.1J.J

O. 146 ((1 • 29 ~ 1

1.193 (0.6Bel
1.495 w.ns,
3.224 te. 925)
0.570 (0.426)
1. 342 (0.730)

0.078
t 1"''''••• j 1

'J.636

UJ.:21}
\0. 'J75)
(G.456)



~ara.etre: NAT1A
uGite : se~jlGOQ

':;'RI';~lCE

~ni!ee:1984

1 - DONNEES OBSERVEES

:\F~UE~CE JE 3 DJSES JE CAO ~E 2 AMËNrE~E~TS :ALCIQUES DIFFERE~75

SUR JNE CULTURE DE ~A;S SUR VERTISOL HYPERMkSNESIEN
date : 1984A

190

JI cc bloc ~ bl oc ~ ~ 1 .;,,- 4 bl oc 5 bloc bk '.1 ..... l.i~

X
,

1k ~j 1 830 :J, 870 O. 7ao o. 300 0 ::~t o. ,+.)'0 0. ~"" 0.370 1\ 520 O. b10 650 O. 520i :.,!J'.} \1. :,;,
., ! .:',. G. 430 O. 4nr! O. 370 O. 350 f', 5:0 "

~,.,,.\ r· 430 0.390 O. 440 0 440 O. 050 O. 5?(l10 v. v, .;:\.:\.1 V.
.. 13, 01 350 il 530 0.390 O. 430 !.j 1 ~30 O. 260 O. 300 0, 170 O. 520 O. 430 û.57û O. 43010 .j.

,i: : 1k' t, 570 3:0 G. "'C: ,"'\ 0, 3DO 'J :Sù .0 ':'~:'. () 350 520 0, ,71) 0 65'J 0, bl;) u.. C"','\
',,;, ''; ·Ja;v .l.J'..,' 1,) "';1 'J

X ':3 :50 ,', 5GO O. .~l! t; G. l'c·· O. 570 ,..., 350 O. 350 0.520 " . 610 O. 650 0, 450 Û. 420'.' v. ;'~'-' v. v.
.,

23~
, " . 650 O. 4~.' .370 ., 480 430 4% 0 390 .'. 010 r. C:,,{", 0,570 0 ' , C;

" :.! •.,: ~ J '.11 \,1 !.'. 'J. iJ v. ·v. ","v .0;

2'- ~QdENNES ET ECMRTS RELATiFS

X 21.= 0.482 { 1.64)

X .1. = :-l :: ~ c
.J ...' .....

o .",! ~........, . y .., -
.Ilj •• ' - 0.447 ( -5.77} x .3. = 0.459 , -~ .,. .. '.

\ '.' ..,; .. ,

X 11. = 0.558 ( 17. =,8)
ï '11 = 0,477 ( 0.47)

ï .. 2 = 0.458 ( -3.511

X!? = 0.437 ( -7.901
X22. =' 0.458 { -3.57)

1. 13. = G.405 (-14.64)
X 23. = 0.513 ( a.02}

x , 1 = 0.500 \
r 1'~, , 1.2 = 0.433 -8. on.J • .;;'tJ

" \' = 1).533 ( 12.41l X 1'" = 0.502 ( 5.74)• d ...
X ." = 0.462 ( -Li9i X "''' = 0.433 ( -8.841.~ .. ..:...:.
., 71 = 'J.478 { 0.82l • .32 = 0.439 ( -7.44)..... ••' 1. .'

X ? l = 0.482 U4J X 2.2 = 0.482 1.&4)

0.517 ( 8..10)
0.467 ( -1.64)
O. 487 ( 2.58 i

Â 112 :
X 21! =
! 212 ::

:). 600 "'l' 4".:0.;01 X 121 =
X 122 =
X 221 =
X2~2 =

0.473 ( -!J.,l,jj

0.400 (-15.69)
0.450 ( -5.15J
0.465 ( -1.99J

X q') -
1. ..',L -

X 231 =
X 232 =

0.383 !-l9.201
0.530 ( IUll
0.495 ( 4.33)

).331 (-19.73;
l L1 =
l _~ =

ü.537 l
~.,. 1 4 \
i·;;. l ~ : X L2 = 0.399 H5.an

~ !. c: = 0.552!: 16.28)
XL3 = 0.431 ( -9.:9!
ï L6 = 0.548' 15.40)

l ~l = j.558 ( 17.51)
,~4 = G.451 ( -4.98)

x :d2 = 0.498 ( 4.8b:
X~5 = 0.444 -c.Jbl

1"3 = 0.431 ( -9.191
1 ~o = 0.466' -1.8U
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3 - A~IAL{SE DE LA '}HF:IANCE

DISPOSITIFS EXPER!~ENT;UX CONSIûERES
CRITERES RETENUS ,-------------------------------------------------------------------------------------------------_.. .

: Blocs ~ris sur les lianes : Blecs pris sur les colonnes Ca.rre latin
• • ----- 1 -------------------------_._-------- •

1 • 1 • •

VrlR!~NCES ~ESr:UELLES

nOMGGE~EITE DES V.R.
f.: 1 2 DE 8APT~ETT

?ROa~B!LI~E DU K1 2

l.4:722E-;j2
1. !206 7E-·n
9.58467E-03

a.5316ùE-OI
ü.iJOOOO

25.2)
.,., "!'....... .,;}

2U:)

2.. 41716E-02
6.75667E-03
L04747E-02

S.09516E+{10

32.81
17.31
21.6)

1. 13122E-n

F ~ESERVES ET PROBAB!LITES
- AMENDEMENT
- DOSE
- HMENDE~ENTtDOSE

- SUBSID!AIRE
- AMENDEMENTtSUBSIOIAIRE :
- DOSEtSUBSIOIAIRE
- AMENDEMtDOSE*SUBSID

0.305 (0.408)
2.395 (0.890)
3.770 ((1.964)
!.785 (0.7621
2.087 (0.842)
:).017 tO.016)
0.408 (0.326)

0.190 \0.3221
1.414 lC.739)
2.226 (0.8731
2.'160 (0.855i
1.909 (0.824)
0.016 W.0151
0.374 \0.303)

0.385 (0.452)
3.022 (0.935)
4.756 (0.980)

F JBSERVE3 ET PROBABILITES
SI LES V.R. SONT HOMC6ENES

- A~ENDE~ENT

- JOSE
- A~ENDEMENT+llOSE

- SUBSIDIAIRE
- A"E~OEMENTtSUBSIDIAIRE :
- DOSE+SUESIDIAIRE
- AMENOE~tDQSEtSUBSID

ri "~r (0.4501 0.230 (0.3941v •.J}..J

2.941 (0.940) 2.194 (0.880)
4.629 (0.986) 3.453 {O.962~

1. 721 (0.80n !.284 (0.738)
1. 721 (0.8071 1. 284 <0.7381
0.014 (O.om 1).010 {!).O10l
0.337 (0.279) 0.251 Ir; -~Hll, .... _..... ~



ANHL\SE JE
'JAR: ';NCE
ani1ee:19S4

iNFLUENCE DE 3 DOSES DE CAO ~E :: A~ENDE~EN:S CALCIQUES ~IFFERE~TS

SUR UNE CULTURE DE ~Ar5 SUR VERrISOL HïPERMASNESIEN
date : 1984~

paraaetre: CArlA
unite : !ec/100Q
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1 - DONNEES DBSER'JEE5•
-----------------

bloc: 1 bloc: 2 bloc r bloc: 4 ~roc: 5 bloc: il. ".
X III 8.280 8.280 6.890 6.840 7.680 6.8'90 6.640 7.440 5.690 5.640 5.690 5.590
X 12l 6.740 6.790 7.390 7.290 7.190 7.390 6.090 6.590 6. Q40 6.990 6.090 6.290
• 13k 7.630 6.990 7.240 6.490 7.240 6.590 6.290 6.640 6.590 6.390 5.490 5.390,\

" 2a: 6.690 6.990 6.640 6.940 6.640 6.890 5.990 0.590 6.490 6.290 7.190 5.800A

l 2a 8.380 7.930 7.440 7.240 .., 1:',: .... 6.500 6.190 6.040 8.680 7.290 5.890 5.940i • .!C'J

" 23l ;.:90 7.400 6.390 6.940 6.340 il QQ.~ 5.940 6.140 <: "QI) 5.640 5.840 5.790A w."I,.

2 - ~DYE~NES ET ECARTS RELAT!FS

= 6.725

X 1.. = il. ?31 { O. ü81 X2•• = 6.720 ( -0.08l

X .2. = 6.953 { 3.39l x .3. = 6.527! -2.?4 i

X .. 1 = 0.94) X .. 2 = 6.663 ( -0.94)

X 11. = 6.796! 1.'}5)
X21. = 6.595 1 -1.94l

X t? =."'" A. ~J.. -

6.815 ( 1. 331
7.092 ( 5.451

X 13. =
1 23. =

6.581 ( -2.15)
6.414 ( -3.74)

v 1.1 = 6.766 ( 0.01 ) X !.2 ;;; 6.695 ( -0.45) X 2.1 = 6.811 1.27) X
.., ..,

= ~~J30 1 -1.421A .... -'. \

X l' = 6.709 ( -O.24i X .12 = 6.682 ( -0.65)...
X

..,.
= 7.050 , 4.83) X ?'l = 6.857 ( 1. 95).~i " ....

X . 31 = 6.606 ( -1. 78) X ., = 6.449 \ -4.111.,).

X 111 = 0.812 ( 1.28) X 121 = 6.740 , 0.22) X 131 = 6.747 , C'.32)\

X 112 = 6.iBO ( O. BU X 122 = 6.890 ( 2.45i X l'" = 6.415 ( -4.621w..

X 211 = i1.b07 ( -1. 77l X 221 = 7.360 ( 9.44) X 231 = 6.465 ( -3.8n
X 212 = 6.583 ( -2.11) X 222 = 6.823 ( 1. 46) X

.,T.., = 0.483 f -3.60);'.,J • ,

X L1 = 7.449 ( 113.7b} X
. .., = 7.019 ( 4.371 X L3 = 7.035 \ 4.60)~"

X L4 = 6.382 -5. 11 ) X L5 = 6.552 ( -2.58) X ~6 = 5.916 (-12.,:4)

X III = 7.147 ( 6.26) Y- 1!2 = 6.582 i -2.13) X ~3 = 6.547 1 -2.65)
X 1'14 = 6.519 ( -3.01; X 1I~ = 6.942 ( 3.23) X ~6 = 6.614 ( -1. 65)"J

."
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3 - rlNALïSE DE LA VHRZANCE

CRITERES RETENUS
DISPOS!TIFS EXPERI~EN:AUX CGN5IDERES

,-------------------------------------------------------------------------------------------------_.. .
: Blocs pris sur les li~nes : Blocs pris sur ies colonnes Carre latin

• 1 1 • •. . . . . .

~HRrANcEs RESIDUEL~E5

\iR! [Ci!!)

HOMOGENEITE DES V.R.
K! 2 DE BARTLETT
PROBABILITE DU Kl 2

4.848~8E-O!

2. 17122HH
9. 25658E-02

1. 39978E+01
0.00000

10.4)
6.9)
4.51

1. C5'j36E+00
9.58992E-ü2
1. 16810E-ûl

2.73320E+O!
'J.GOCOO

UII
5.11

4.07117E-ûl 9.5)

F CBSERVES ET PROBABILITES
- Hl'!ENDE!'1ENT
- DOSE
- AHENDE~ENTIDOSE

- SUBS!DIAIRE
- AMESDEKENTISUB5IDIAIRE :
- DOSEISUBSIDIAIRE
- AIIENDEH*DOSE+SUBSID

0.004 D.OSll
" ..... ~-r (0.8781i..':iJ

0.:92 (0.4681
1.313 \0.696)
0.582 U,jAS91
O.~92 (0.378)
4.522 (O.9791

0.002 (0,035)
1. 051 \0.634)
0.365 (0.2981
~ Q:" f ri QC;' \i.. ,; L \ ....... wo.

0.461 W.490)
0.390 (0.314)
3.584 {O. 958)

0.005 (0.055)
2.712 (0.916)
0.943 (0.409)

F OBSERVES ET PROBABILITES
SI LES V.R. SENT Hû"D6ENES

- AMENDEMENT
- DOSE
- AHENDEIIENTIDOSE
- SUBSIDIAIRE
- AHENDEHENTISUBSIDIAIRE :
- DOSE*SUBSIOIAIRE
- AIIENDEM*DCSE*SUBSiD

0.007 10.0701 0.004 (!j.0511
4.216 (0.9801 2.262 (O.B8n
1.465 (0.7611 0.786 <0.465)
1.088 (0.6981 0.584 (0.455)
0.206 10.3431 0.110 (O. 260)
0.174 (0.158) 0.093 1O.0B9}
l.59B (0.789) 0.858 (0.433)



ANALYSE DE
VAR:ANCE
annee:l°B4

1 - DONNEES OBSERVEES

INFLUENCE DE 3 DOSES DE CAO DE 2 AMENDE~ENTS CALCIQUES D:FFERE~TS

SUP. UNE CULTURE DE ~AIS SUR VERTI5ûL HYPERMAGNESiEN
date : i984A
pa~a~etre: M6~

anite : JeQ/IOOQ
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bloc 1 bl DC 2 br cc 3 hl oc 4 bloc 6

1 11k 116.600 123.200 ll?4()0 10a.400 123.200 116.600 108.000 98.200 87.700 91. 9no 95.900 95.10')
1 12k 132.200 119.1 00 127.300 114.800 119.900 113.300 106.700 104.300 106.400 117.900 93.400 83.600
1 m 124.000 116.600 118•.300 1!3.300 117.400 119.900 99.300 93.600 a5.Z00 81. 900 73.700 ff r;(~r:,

1 } • 'Iy Y

, 21k lt}8.400 118.300 124.800 118.300 119.90C 116.bCC 90.3(;;) 91. BOO 108.200 100.000 169.1eo 28.500,
X 22k 116.600 118.300 127.3()O 113. 1{Ji) 128.900 1~8.300 100.200 100.200 111. 500 119. 101,) !OS~OOO 122.800
X 23k t..,'t ..,(,;(\ 128.400 119. 900 116.600 126.500 119.900 110. ')1)0 9Q ,.t,i) 93.40') 98. 400 98.400 93.400.~ ..' • ... vv · • ..Jv v

2 - MOiE~NES ET ECARTS RELATIFS

x ... :: 109. Boa

't -Ji ..... - 106.703 ( -2.83i 1 2.. = 112.914 ( 2.83)

x •1.:: 109.850 ( (1. 04)

x .. 1:: 112.144 i 2.13)

X 11.:: 106.850 ( -2.691
X 21.:: 112. 850 ( 2. 77)

X .2. :: 113.425 ( 3.29)

x •• 2:: 107.472 ( -2.13)

1 !7 :: 111.575! 1.61)
X 22.:: 115.275 ( 4.98l

X .3.:: 106.150 ( -3.33)

X 13. :: 101.683 [ -7.40)
X 23.:: 110.617 i 0.74)

X 1.1 :: 108.478 [ -1.211 1 1.2 :: 104.928 ( -4.441 X 2.1 = 115.811 5.m

x . 11 :: 114.125 ( 3.93) l .12 :: 105.575 ! -3.861
1 .21 :: 114.867 { 4.oil X .22 :: 111. 983 , 1.98)\

1 ~f :: 107.442 ( -2.lbl v .,." :: 104.858 ( -4.51 j.'"" A ."i.

X !lI :: 108.133 ( -1. 531 X 121 :: 114.317 ( 4.1ll X 131 :: 102.983 r -6.221,
y 112 :: 105.5i17 [ -3.86) X 122 :: 108.833 ( -0.89) X 132 :: 100.383 ( -8.58iA

1 211 :: 120.117 1 9.39) X 221 :: 115.417 ( S.lll X 231 :: 11l.900 ( 1. 90)
X "1" :: 105.583 ( -3.85) X ":',.,.., :: 115.133 ( 4.85) X 232 :: 109.333 ( -0.43)i.6~ ~ .....

X 1 • :: 12(di}B ( 9.65) X L2 :: 118.292 ( 7.73) X L3 :: 120.033 ( 9.31).. 1

X L4 = 100.158 \ -8. j9) ï. L5 :: 100.050 ( -8.89) X Lb :: 99.908 ( -9.02)

X ~1 = 118.000 ( 7.46) X 1'12 :: 107.442 1 -2.16l X ~3 :: 111. 783 [ 1. 80l.. tH :: 104.992 , -4.m x ~5 :: 110.042 1 O. L1)
y

~6 :: 101:.592 \ -2.93)A -'

,.

X2.2:: 110.017 ( 0.19)
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3 - ANAL"iSE DE L~ VARIANCE

D~SPOSITI~S EXPERI~ENTAUX CONSIDERES
1 1. .
: Blac; pris sur les l:qnes : 310c5 pris sur les cal onnes Carre latin1------------------------- 1 --------------- 1 1 1

1 • • • •

k: 2 :E 8ARTLETT

1.82287:+02
9.9:426E+Ol
! . 2038S'E +02

1.2443bf+OO
0.00000

1'" 1'\
"'''''oi.

9.C::
10.0)

41 G55JüE~02

1. 25606Et02

:.00000

18.3'
7.71

10.2i

L 61734E+02

F JBSE?~ES ET PROBABILiTES
- ;;I!ENDEMENT
- nOSE

- S!lB8!DL:'!RE
- H~EN:EMENTiSUBSrn!AIRE :
- DOSEtSUB5!D!~ZRE

- A~ENDEMiOOSEiSUBSID

3.809 ;0.941)

1. 742 (0.B06)
O.22b (0.199)
3.996 (0.899)
0.188 '0.329)
O.5b3 (0.419)
O.9bb (0.3%)-.

1.712 (O.8~~O}

0.783 (0.472)
0.102 (0.097l
5.439 (0.134 )

0.180 {O.322)
0.540 \0.405)
0.926 (0.412)

4.213 (0.951 )

1.964 \0.840)
0.255 (0.220)

. \
, ,.

F OBSERVES ET PROBABILITES
sr LES V.R. SONT HO~ûSENE5

- ';1'!ENDE!'lENT
- JaSE
- ~~ENDEMENT*DOSE

- SUBSIDIAIRE
: - AI'lENDE~ENTtSUBSIDrAIRE : .

- DDSE*SUBSIOIAIRE
- H~ENDE!'lfDûSEt5UBSID

4.958 (0.970) 2.990 (0,914)
,- 2.222 (0.M3) 1.368 {O.737)

0.269 (O.246) , 0.178 (0.1611 :
2.749 10,9(0) 1.692 (0.8041
0.159 (O.~05) O.09B (0.246)
0.474 (0.369l 0.292 (0.2481
0.814 !C.453) 0.501 (0.386)



3.2.2. Analyses de variance des paramètres I SO l" observés
dans 1'horizon (20-40)cm.
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ANALYSE DE
'iARIAtiCE

1 - DONNEES OBSERVEES

Ir.FLUENCE DE 3 DOSES DE CAO DE 2 AMENDEMENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE MAIS SUR VERTISOL HYPERMA6NESIEN

date 84A
paralletre: A2
un ite: ~':

197

bloc l bl DC " ' 1 De Di oc 4 bl C": 5 ' 1 OC 6, L 0, '.' D,

X 1lk 54. 600 54. :)i.j~.'
~,. 300 52. 200 51 400 ~"I 300 41 500 47. 200 45. 000 46. 800 48. 500 50. 200J,;'. J~.

~ 1~'" S4 400 55. l·it!t} 51 40\) ~" 000 ,,. 71)0 50. 5~)O 48. 900 46. 500 '0 300 36. 600 46. 500 4Q • 700.:.~, ,J~I ~! ..)1.

X 13k er; QOO 51 (!!.)i.}
~~ :00 ~"I 400 46. 900 47. BOO JU. 100 48. OUti 41 .300 ·)0. 500 43. 100 4° 2üüJ":. .J,-l. Ji.. ,.

X 2a ~, 900 -, ; l'JO 51 900 50. 800 ~'. 800 54. 000 40 iOO 40. 500 47. 100 4Q. 500 37.600 38. 300J&t. ..Ji..

X 22k ~,.

~Oü
e' (ii)t) 51 600 c; 1 900 50. 300 48. 500 46. 801) 48. 300 37 000 41 40(; 36. 400 46. 100"-;.' , .j.":., "

~, 23~ 54. 400 58. 0!)0 50. 600 49. 200 t::C:: 500 54. 700 46. 000 47. 000 50. 100 49. 700 47. 100 48. 500-..1 ..:.

2 - MOiENNE5 ET ECARTS PELAT IFS

X ... = J8.~28

" 1.. = t3,~15 ( -Ci. éd) X 1 - 48.631 ( 0.01 )" ..... -

( 1 = 48.821 ( !J.iCi) X .2. = 47.654 ( -2.(0).,.
( .. 1 = 48.228 { -0.82: X .. 2 = 49.028 ( o.a2i

X 11. = 49.750 ( 2.31 ) X P = 48.208 , -0.B61\,21. = 47.892 ( -1.51 ) l: "1" = 47.100 1 -3.141..:...::.. \

J 1.1 = 48.444 ( -0.38i X 1.2 = 48.806 ! 0.37)

v . Il = ~a.233 ( -0.31 ) X P = 49.408 ( 1.61 ),.
( .21 = 47.017 ( -3.311 X ')1 = 48.292 ( -0.69).... L

X .31 = 4°.433 ( 1. é6) X
.. ~ = 49.383 ( 1.55)• ""~ i.

. 3. = 49. 408 1. 61l

X 13. = 47.917 ( -1.46)
X 23.: 50.900 ( 4.67)

X 2.1 = 48.011 ( -1.271 X 2.2 = 49.250 ( 1. 2B)

( 111 = H.ü5ü ( 0.37) X 121 = 48.033 ( -1. 221 X 131 = 48.250 ( -0.7BI
X 112 = 5ü.450 ( 3.75; X P' = 48.383 ( -0.50) X 132 = 47.583 ( -2.15)
X 211 = 47.417 ( -2.4Q) X 221 = 46.000 ( -5.401 X 231 = 50.617 ( 4.09)
( 212 = 48.367 ( -0.54) .~ 222 = 48.200 { -0.88) .., 232 = 51.183 ! 5.26)1.

" Il = 54.433 1 1l.W X 12 = 51. 875 ( 6.68) X 13 = 51. 033 ( 4.Q5l,. \

X 14 = 45.967 ( -5.47) "

lS = 43.358 HO.84) X 16 = 4:,.100 ( -7.25),

~ ill = 48.0iJ8 " -1.27) X 112 = 49.000 ( o.m X 113 = 47.425 ( -2.47)
X .4 = 49.775 ( 2.36) X 15 = 48.825 ( 0.41 ) v j6 = 48.733 ( 0.22)1.
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3 - ANALYSE GE LA VARIANCE

DISPOSITIFS EXPERl~ENTAUX CONSIDERES
1 1· .CRIiERES RETENUS
: Blocs pris sur les lignes : Blocs oris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRl \ol:l

VR3 ic-,,3!)

HOMOGENEITE ûES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

2.37B29E+OI
7.545b7E+OO
3. 45920E+OO

1. 8874 7E+O 1
1.00000

10.0)
5.6)
3.8)

6.B9002E+OI
1. 562b7E+OO
4. 65580E+O(!

4.28666E+OI
1.00000

17.li
2.6)
4.4}

2.77276E+OI ( 10. B)

F OBSERVES ET PROBABILITES
- A"ENDEMENT
- DOSE
- AMENDEKENT*DOSE
- SUBSIDIAIRE
- AMENDE~ENT+SUBSIOIMIRE :
- DOSE+5UBSIDIAIRE
- AMENDEM+ûOSE*SUBSID

0.000 {(J.008)
0.S05 (0.462)
1. 713 (O. SOI)
1. 527 10.729)
1.002 10.(72)
0.944 (0.405)
0.615 (0.447)

0.000 (0.0071
O.27B \O.237l
0.591 (0.434)
7.372 (0.959)
0.745 (0.4011
0.702 (0.491l
0.457 (0.35b)

0.000 (0.008)
0.690 (0.485)
1.470 (0.747)

F OBSERVES ET PROBABILITES
SI LES V.P.. SONT HOM06ENES

- AMENDE KENT
- DOSE
- AMENDEKENT*DOSE
- SUBSIDIAIRE
- AMENDEMENT+SUBSIDIAIRE :
- DûSE*5UBSIDIAIRE
- AMENDE~tOOSE*SUBS!D

0.000 (0.010) 0.000 \O. (08)
1.595 (0.788) 0.b37 \0.4(2)
3.396 10.960) 1.356 ((1.734 i

0.%0 iO.333) 0.383 \0.454)
0.289 (0.400) 0.115 \0.2(5)
0.272 \0.234) 0.109 (0.103)
0.177 10.161 ) 0.071 (0.069)



AflALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 AMENDEMENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE MAIS SUR VERTISOL HYPERMAGNESIEN

date : 84A
parasetre: LF2
uni te : 7.
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1 - DONNEES OBSERVEES.
-----------------

bloc 1 bloc '1 bloc 3 bloc 4 b!n- 5 bloc bL .~~
X IH; Ib.800 16.300 16.600 16.300 17.400 16.000 13.500 14.500 15.80':) 14.700 16.200 15.200
X 12k 17.300 16.100 15.000 15.500 15.800 16.500 18.000 17.500 14.7C:( 15.000 16.500 15.600
X 13k 15.700 17.900 15.500 17.700 15.600 15.400 15.600 16.100 16.200 15.200 14.800 16.900

X 2n 15.800 15,300 16.bOO 16.800 15.0')0 16.200 14.200 15.100 17. ?CiO 14.500 14.600 15.700
X "",L 16.400 15.700 15.000 1:.800 16.700 15.200 15.200 14.500 14.800 13.800 16.100 18.700~':K

X 23k 16.500 14.700 15.700 16.900 15.600 15.900 17.700 15.900 Ib.l00 15.900 15.200 15.800

2 - MOrENNES ET ECARTS RELATIFS

X ... = 15.871

X 1.. = 15.983 ( Ci.! [) X ., - 15.758 ( -0.7 !l,,_. -

v .1. = , r ~···O ( -1. 08) X
,

= 15.892 ( 0.13) X 1 = 16,(J21 i 0.95)• .. JI jlJ • LI 1·_"

X •• 1 = 15.886 ( 0.10) X .. 2 = 15.856 ( -0.10)

X Il. = 15.775 { -o ..~O) X 12. = 16.125 ( l.bOI X 13. = 16.050 ( 1.13)
X 21. = 15.625 ( -1. 55) X '1') = 15.65B ( -1. 341 X 23. = 15.992 ( 0.76)LL.

X 1.1 = 15.944 ( 0.46) X 1.2 = 16.022 ( 0.95) X 2.1 = 15.828 ( -0.271 X '1 '1 = 15.689 ( -1.15)L.L

X .11 = 15.850 ( -0.13) X .12 = 15.550 ( -2.(2)
X .21 = 15.958 ( 0.55) X

,.,
= 15.825 ( -0.29).LL

X .31 = 15.850 ( -0.13) X 1'1 = 16.192 ( 2.(2)...'L

X III = 16.050 ( 1.13) X 121 = 16.217 ( 2.181 X 131 = 15.567 ( -1. 92)
X 11'1 = 15.500 ( -2.341 X 1";':' = 16.033 ( 1.021 X 132 = 16.533 ( 4.171•• L oi.L

X 211 = 15.650 ( -1. 39) X 221 = 15.700 ( -1. 081 X 231 ~ 16.133 ( 1. 65)
X 212 = 15.600 ( -1. 71) X "., = 15.617 ( -1.60) X ")or") = 15.850 ( -0.13)Li.i. ... ·.'L

X 11 = 16.208 ( 2.13) X 12 = 16.117 ( 1. 55) X 13 = 15.942 ( 0.45)
X 14 = 15.650 ( -1. 39) X 15 = 15.367 ( -3.1Bl X 16 = 15.942 ( 0.451

X III = 16.017 ! 0.92) X 12 = 15.533 ( -2.13) X 13 = 16.667 ( 5.01i
X .4 = 15.825 ( -0.29) X m5 = 15.400 [ -2.97) X 110 = 15.783 ( -0.55)
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3 - ANALYSE DE LH VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERIMENTAUX CONSIDERES

._------------------------------------------------------------------------------------------------_.· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre 1atin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cd:)
VR2 (cv2Ii
VR3 lcv3Il

HOMOGENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- AMENDEMENT
- DOSE
- AMENDE~ENTtDOSE

- SUBSIDIAIRE
- AMENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- AMENDE~tDOSEtSUBSiD

F OBSERVES ET PROBABILITES
SI LES V.R. SDNT HO"OGENES

- AHENDE~ENT

- DOSE
- AHENotHENTtDOSE
- SUBSIDIAIRE
- A"EHDEHENTfSUBSIDIAIRE :
- ODSEtSUBSIDIAIRE
- AMENDEHtOOSEtSUBSID

1.50092E+00 7.7l 1. 25485E+00 7.11
1. 45114E +00 7.6) 5.lCJl39E-01 4.5l
7.11539E-OI 5.3) 8.99739E-OI 6.01

3.20302E+OO 1. 5380bE+00
1.00000 1.00000

0.607 10.449) 0.726 (O.40n
0.417 (0.331) 0.498 (0.3811
0.183 (0.166) 0.219 (0.194)
0.012 (0.085) 0.033 (0.143)
0.297 (0.403) 0.235 (0.363)
0.935 (0.408) 0.739 (0.492)
1. 773 iO.811l 1.402 10.736)

0.827 (0.370) 0.909 10.347)
0.568 W.424) 0.624 (0.455)
0.250 \0.2In 0.275 (O.235)
0.015 (0.102) 0.017 (o.lon
0.192 (0.333) 0.211 (0.347)

0.604 (0.445) 0.663 10.476)
1.145 (0.673) 1.258 (O.70n

1. 27617E+00

0.714 10.413)
0.490 \0.376)
0.216 (O.191l

7.1)



ANALYSE DE
VARIANCE

lNFLUENCE DE 3 DOSES DE CAO DE 2 A~ENDEMENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE MAIS SUR VERTISOL HïPERMA6NESIEN

date : 84A
paraletre: L62
unite : 4
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1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc b

X11k 9.700 9.300 9.500 9.600 8.000 8.700 7.600 8.500 9.300 9.200 9.900 9.100
X12k 8.600 9.100 8.bOO 9.600 8.600 8.900 7.800 7.800 7.800 7.700 9.000 9.300
xm 10.000 9.600 8.400 7.200 8.100 9.000 9.400 9.000 7.700 5.900 7.500 8.800

X21k 9.700 9.400 9.400 8.000 8.900 8.500 7.BOO 8.400 7.200 9.500 8.500 9.800
X22j: 9.500 9.100 9.100 8.700 9.300 9.7ÜO 9.100 9.300 8.700 8.800 7.400 9.100
X23k 8.800 8.700 8.800 9.bOO 8.900 8.900 9.300 9.400 7.800 9.400 7.900 7.800

2 - "GYENNES ET ECARTS RELATIFS

x ... = 8.757

X1.. = 8.675 ( -0.94) X2.. = 8.839 1 0.94)\

X .1. = 8.917 ( 1. 82) X.2. = 8.775 ( 0.21 ) X.3. = 8.579 ( -2.03)

X.. 1 = 8.656 ( -1.16) X.. 2 = 8.858 ( 1.16)

X11. = 9.075 ( 3.63l X12. = 8.567 ( -2. III X13. = 8.383 ( -4.271
X21. = 8.758 ( 0.02) X22. = 8.9B3 ( 2.59) X23. = 8.775 ( 0.2U

X1.1 = 8.639 ( -1.35) X1. 2 = B.711 ( -0.521 X2.1 = 8.672 ( -0.97) X2.2 = 9.006 ( 2.B4)

X.11 = B.792 ( 0.401 X.12 = 9.042 ( 3.25)
X.21 = B.625 ( -1.51l X "" - 8.925 ( 1. 921• Llo -

X.31 = B.550 ( -2.36) X.32 = B.608 ( -1. 701

XIII = 9.000 ( 2.7B) X121 = B.400 ( -4.08) X131 = 8.517 ( -2.74)
X112 = 9.150 ( 4.49) X122 = 8.733 ( -0.271 X132 = 8.250 ( -5.79)
X211 = 8.583 ( -1.9B) X221 = 8.B50 1 1.06) X231 = 8.583 ( -1. 98)
X212 = 8.933 ( 2.01l X222 = 9.117 ( 4.11 ) X232 = 8.967 ( 2.39)

X11 = 9.333 ( 6.58l X12 : B.B75 ( 1. 35) X13 = B.792 ( 0.40)
X 14 = 8.617 l -1.60) X15 = 8.250 ( -5.79) X16 = 8.675 1 -0.94)

X.1 = 8.ô92 ( -0.75) X.2 = B.6B3 ( -0.84) X13 = 8.383 1 -4.271
X.4 = 9.308 i 6.30) 1. .s = 8.533 ( -2.55) X.6 = 8.942 , 2.11l\



202

3 - ANALYSE DE LA iARIANCE

DISPOSITIFS EXPERI"ENTAUX CONSIDERES
CRITERE5 RETENUS 1 1· .

: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI io1%)

VR3 (cv3l1

8.0760bE-01
2.b5806E-Ol
4. 23bObE-01

( 10.3)
5.9)
7.4)

8.52406E-01
2.45139E-û1
4.27739E-01

10.5i
5.7)
7.5)

6.87056E-01 9.5)

HO"OGENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- AllENDE liENT
- DOSE
- AIIENDE~ENT*DOSE

- SUBSIDIAIRE
- AIlENDEIlENT*SUBSIDIAIRE :
- OOSEfSUBSIDIAIRE
- A"ENDEIl+DOSE+SUBSID

3.35750E+OO
1.00000

0.599 (0.452)
0.854 10.4411
1.288 10.7(7)
2.785 (0.845)
0.724 (0.407)
0.230 (0.202)
0.465 10.3611

3.98254E+OO
1.00000

0.567 (0.465)
0.809 (0.460)
1.220 10. (88)
3.019 (0.858)
0.717 (0.410)
0.228 (0.2001
0.460 (0.358)

0.704 (0.416)
1.003 10.617)
1.514 10.757)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOl106ENES

- AllENDE liENT
- DOSE
- AIIENDE"ENT*DOSE
- SUBSIDIAIRE
- AIIENDE"ENT+SUBSIDIAIRE :
- DOSE+SUBSIDIAIRE
- AIlENDEIl+OOSE*SUBSID

O.Sbl (0.3611 0.835 \O.36B)
1.228 (O.699l 1.190 10. b87l
1.853 10.834) 1.795 10.825)
1. 318 (0.745) 1.278 (0.737l
0.546 (0.470) 0.530 (0.477)
0.174 (0.158) 0.lb9 (0.154)
0.351 (0.289) 0.340 10.282)



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A~ENOE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE MAIS SUR VERTISOL HïPER~A6NESIEN

date : 84A
paralDetre: SF2
unite :!
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1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

XIH 11. 300 10.800 11. 900 12.200 13. 100 13. 100 14.300 14.600 16.100 15.400 15.300 14.500
lm 11. 900 10.500 13.200 12.800 15.300 13.600 14..800 14.100 15.200 16.400 16.700 15.600
Xm 11. 700 12.000 11. 500 13.900 16.800 15.400 14.100 14.300 13.300 17.100 11. 700 14.400

X21k 11. 100 11.300 13.500 12. BOO 12.900 12.500 14.800 17.100 17.400 16.500 16.300 16.300
X22k 11. 54)0 11. 400 14. 100 13.200 13.000 14.700 16.400 15.300 15.700 16.400 15.200 16.000
X23k 11. 400 10.000 13.600 13.900 11. 300 11. 300 14.900 16.400 15.300 14. 100 IB.I00 16.900

2 - ~OYENNES ET ECARTS RELATIFS

X... = 14.049

X 1.. = 13.858 ( -1. 35) ï " - 14.239 ( 1.35)".. -

X .1. = 13.962 ( -0.61 ) X
., = 14.292 ( 1.73) X or = 13. B92 ( -1.121..... .....

X.. 1 = 14.019 { -(l.2U X " - 14.07B ( 0.211.. " -

X 11. = 13.550 ( -3.55) X12. = 14.175 ( 0.901 X13. = 13.850 , -1.41)\

X21. = 14.375 ( 2.32) X22. = 14.408 ( 2.56) X23. = 13.933 ( -0.a2)

x 1.1 = 13.789 ( -1. 85) X1 ., - 13.918 ( -0.86) X2.1 = 14.250 ( 1. 431 X2.2 = 14.228 , 1.28)... -

X.11 = 14.000 ( -0.35) X.12 = 13.925 ( -0.8BI
X.21 = 14.417 ( 2.62) X.22 = 14.167 ( 0.84)
X .31 = 13.642 ( -2.90) X .32 = 14.142 ( 0.66)

X111 = 13.667 ( -2.72) X121 = 14.517 ( 3.33) X131 = 13.183 ( -6.16)
X112= 13.433 ( -4.381 X122 = 13.833 1 -1. 53) X132 = 14.517 ( 3.33)
X211 = 14.333 ( 2.03) X221 = 14.317 ( 1.91i X231 = 14. 100 ( o.m
X212 = 14.417 ( 2.62) X"?? = 14.500 ( 3.21) X232 = 13.767 ( -2.011..~~
X11 = 11. 242 (-[9.98) X12 = 13.050 ( -7.111 :( 13 = 13.583 ( -3.31 )
X14 = 15.092 1 7.42) X15 = 15.742 ( 12.051 ï 16 = 15.5B3 ( 10.921\

ï ill = 13.642 ( -2.90) X12 = 13.358 { -4.911 X13 = 13.983 ( -0.46)
X14 = 14.150 ( O. nI x ilS = 14.908 \ 6.12) X16 = 14.250 ( 1. 431



204

3 - ANALYSE DE LA ~AR!ANCE

DiSPOSITIFS EXPERIMENTAUX CONSIDERES
CRITERES RETENUS ._------------------------------------------------------------------------------------------------_.. .

: Blocs pr i s sur !es 1ignes : Blocs pris sur les colonnes Carre latin. . .
• 1 • •

--------------~---------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESiDUELLES
VR 1 (cv!:::l
VR2 (un)

VR3 Icv31)

HOMOGENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILiTE DU KI 2

2.42947E+OO
4. 45583E -01
8.02983E-0!

8.83311E+OO
1.00000

11. 1)
4.8)
0.4)

9.1332!E+OO
0.43583E-OI
7.63383E-O!

3.37381E+Ol
1.00üOO

21. 5)
co ~,

,J. ! 1

b.2i

2. 17506E+OO (10.Si

F OBSERVES ET PROBABILITES
- AMENDEMENT
- DOSE
- AMENDEIlENT+DOSE
- SUBSIDIAIRE
- AMENDEIlENT+SUBSIDIAIRE :
- DOSE+SUBSIDIAIRE
- AMENDEIl+DOSEtSUBSID

1.073 (0.b89i
0.450 (0.352)
0.380 (0.30li
0.137 (0.276)
0.145 (0.293i
1.150 (0.007)
3.317 10.949)

0.285 (0.3961
0.120 (0.113)
0.101 (0.096)
0.095 (0.234)
0.153 (0.299)
1. 210 (0.685)
3.489 (0.9551

1.199 (0.713)
0.503 (0.384)
0.424 (0.3351

F OBSERVES ET PROBABILiTES
SI LES V.R. SONT HDIl06ENES

- AHENDPIENT
- DOSE
- AMENDEIlENT+DOSE
- SUBSIDIAIRE
- AIlENDEIlENT+SUBSIDI4!RE :
- DOSE+SUBSIDIAIRE
- AHENDEllfDOSE+SUBS!D

1.839 (0.822) 0.636 (0.435)
0.771 (0.472) 0.267 (0.230)
0.651 (0.469) 0.225 (O.198i
0.043 (0.170) 0.015 (0.101 )
0.082 (0.228) 0.028 (0.139)
0.652 (0.470) 0.225 (0.199)
1. 879 (0.838) 0.650 \0.469)



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 AMENOE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE ~AIS SUR VERTISOL HYPERMA6NESIEN

date : 84A
parélletre: S62
unite : Z
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. - DONNEES OBSERVEES1

-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

X 11k 4.600 5.000 4.500 6.300 5.600 5.500 19.200 11. 100 10.100 8.500 5.000 5.500
X 12k 5.700 6.300 6.000 4.700 6.900 6.900 6.200 9.000 19.500 20.500 6.500 5.000
X m 6.400 7.300 4.400- 4.700 8.900 7.700 5.700 7.400 15.300 Ill. 900 17.700 6.900

X21k 5.700 4.700 5.900 6.300 4.800 4.500 18.100 15.300 6.700 5.300 20.000 16.700
X 221: 6.200 5.600 5.200 5.000 5.800 7.100 7.800 8.000 18.400 15.500 20.200 5.800
X23k 4.800 4.800 6.100 5.300 4.100 4.100 6.800 6.900 5.800 6.000 7.000 6.300

2 - ~OYENNES ET ECARTS RELATIFS

x ... = 8.319

X1•. = 8.511 ( 2.30) X2•• = 8.128 ( -2.30)

X.1. = 8.538 1 2. il2i X 12. = 8.9Q8 ( 7.08) X.3. = 7.512 ( -9.70)

X•• 1 = 8.822 ( 6.041 X -1 - 7.817 ( -6.(4).... -

X11. = 7.575 ( -8.95; X12. = 8.600 ( 3.37) X13. = 9.358 ( 12.49)
X21. = 9.500 ( 14. 191 X22. = 9.217 ( 10.78) X23. = 5.667 (-31.89)

X1.1 = 8.789 ( '5.64) X1. 2 = 8.233 ( -1.04) X2.1 = 8.856 ( 6.44) X2.2 = 7.400 (-11.05)

X. 11 = 9.183 ( 10.38) X l" - 7.892 ( -5.141... -
X.21 = 9.533 ( 14.59) X 2" - 8.283 ( -0.43)... -
X .31 = 7.750 ( -6.841 X .32 = 7.275 (-12.55)

X1li = 8.167 ( -1. 84) X121 = 8.467 ( 1.77l X131 : 9.733 ( 16.991
X112 : 6.983 Hb.06) X 122 : B.733 ( 4.97l X132 : 8.983 ( 7.98)
X211 = 10.200 ( 22.(0) X221 = 10.600 ( 27.41l X231 : 5.767 HO.68)
X212 = 8.800 ( 5.78) X222 : 7.833 ( -5.84) X232 = 5.567 (-33.09)

XIl : 5.592 (-32.79) X12 = 5.367 (-35.49) X13 : 5.992 (-27.98)
X!4 = 10.125 ( 21. 701 X 15 = 12.625 ( 51. 75) X16 = 10.217 ( 22.80)

X111 = 9.392 i 12.891 X12 : 9.175 ( 10.28) X13 = 9.183 ( 10.38)
X.4 : 6.492 {-21.97I X.5 = 7.892 ( -5.14) Xlb = 7.783 ( -6.44)
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3 - ANALïSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI~ENTAUX CONSIDERES

1 ,· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
'JRI \cv1%)
VR2 io2!l
VR3 In3!}

HO"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

3.10240E+OI
1. 21 846E +01
5.54089E+00

1. 51766E+OI
1.00000

67.0)
42.0)
2B.3)

5.04B14E+OI
1. 90656E+00
7.59649E+00

2. 57690E+OI
1.00000

85.4)
16.6)
33.1 )

3.49165E+01 (71.0)

F OBSERVES ET PROBABILITES
- AllENDE liENT
- DOSE
- AIlENDEIlENT*DDSE
- SUBSIDIAIRE
- AIlENDEIlENTtSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- AIlENDE~tDOSE*SUBSID

0.085 lO.230)
0.404 (0.323)
1.670 lO.793)
1.494 (0.724)
0.658 (0.430)
0.229 lO. 201)
0.964 (0.397)

0.052 (0.185)
0.249 (0.2151
1. 027 (0.626)
9.546 lO.973)
0.480 (0.498)
0.167 (0.152)
0.703 (0.491)

0.076 10.218)
0.359 (0.294)
1.484 (0.750)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOl106ENES

- AllENDE liENT
- DOSE
- AIlENDEIlENTtDOSE
- SUBSIDIAIRE
- AHENDEIlENTtSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- AHENDEIl*DûSE*SUBSID

0.161 10.3081 0.109 (0.259)
0.765 lO.475) 0.519 (0.396)
3.160 lO.950) 2.143 (0.874)
1.110 (0.702) 0.753 (0.394)
0.222 lO.356) 0.151 10.299)
0.077 lO. (75) 0.052 (0.051)
0.326 (0.272) 0.221 lO.195)



ANAlYSE DE INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS date : 84A 207
VARIANCE SUR UNE CULTURE DE "AIS SUR VERTISOl HYPER~6NESIE. paraletre: HCC2

unite : %

-----------------

\

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 . bloc 3 bloc 4 bloc 5 bloc 6

1 lU 54.400 50.500 53.100 49.100 51. 700 51.400 39.700 43.400 43.700 44.800 46.600 46.500
X12k 55.700 58~0 47.400 50.600 49.100 51. 300 50.900 48.000 37.700 36.100 45.100 44.800
X13k 52.900 50.200 52.700 52.300. 49.500 48.900 45.300 45.300 40.200 37.300 40.500 45.700

X2U 55.500 54.600 51.900 51.900 48.400 53.900 37.600 38.500 47.100 46.800 35.500 36.000
X22k 53.000 54.600 50.500 49.000 52.bOO 48.300 43.600 47.700 37.100 39.500 35.400 45.700
X23k 54.000 56.bOO 50.300' 46.000 55.300 53.400 40.700 43.200 49.600 46.000 42.900 48.500

2 - "OYENNES ET ECARTS RELATIFS

1 ... = 47.389

X1.. = 47.522 1 0.281 X2•• = 47.256 ! -0.281.
1 .1. = 47.192 1 -0.421 X.2. = 47.171 1 -0.461 X.3. = 47.804 1 0.881

\

X.. 1 =- 47.144 ( -0.521 X..2 = 47.633 1 0.521

X11. = 47.908 1 1.101 X12. = 47.925 1 1.131 X13. = 46.733 1 -Y.381
X21. = 46.475 1 -1.931 X22. = 46.417 1 -2.051 X23. = 48.875 1 3.141

1 1.1 = 47.567 1 0.381 X1.2 = 47.478 1 0.191 X2.1 = 46.722 1 -1.411 X2.2 = 47.789 ( 0.841,
X.11 = 47.100 1 -0.611 X.12 = 47.283 1 -0.221
X.21 = 46.508 1 -1.861 X.22 = 47.833 1 0.941
X.31 = 47.825 1 0.921 1 .32 = 47.783 1 0.831

1 lU = 48.200 1 1.711 X121 01 47.650 ( 0.551 1 131 = 46. B50 1 -1.141
X112 = 47.617 1 0.48) X122 = 48.200 1 1.711 X132 = 46.617 1 -1.631
X211 = 46.000 1 -2.931 X221 = 45.367 1 -4.271 X231 = 48.800 1 2.981
X212 = 46.950 1 -0.931 X222 = 47.467 1 0.161 X232 = 48.950 ( 3.291

XIl = 54.200 1 14.371 X12 = 50.400 ( 6.35) X13 = 51.150 1 7.941
X14 = 43.658 1 -7.871 X15 = 42.158 1-11.041 X16 = 42.767 ( -9.75)

XIl = 47.133 1 -0.541 X.2 = 47.200 1 -0.40} X.3 = 46.958 1 -0.911
X14 = 48.025 1 1.34} X15 = 47.700 ( 0.661 X.6 = 47.317 ( -0.151

,.
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3 - ANALïSE DE LA VARIANCE

1--

CRITERES RETENUS
DISPOSITIFS EXPERIMENTAUX CONSIDERES

._------------------------------------------------------------------------------------------------_.· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre 1ati n· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
'IR1 (cd Zi
VR2 !cv21)
VR3 (('(31.)

HOMOGENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

2.35934E+OI
9. 00722E +00
5.20469E+00

1. 20280E +01
1. 00000

10.2)
6.3)
4.8)

B.66902E+OI
9.17189E+00
5.17176E+00

3.89537E+OI
1.00000

19.6)
6.4)
4.B)

2.90159E+OI (11.4)

F OBSERVES' ET PROBABILITES
- MENDEIŒNT
- DOSE
- A~ENDE"ENTtDOSE

- SUBSIDIAIRE
- A~ENDEHENTtSUBSIDIHIRE :
- DOSEtSUBSIDIAIRE
- A~ENDE"tDOSEtSUBSID

0.054 lü.IB8)
0.132 (0.123)
1.107 (0.653)
0.478 (0.476)
1. 155 (0.7071
0.619 (0.449)
0.129 (0.1201

O. OIS \0.100)
0.036 lO.035)
0.301 (0.254)
0.469 (0.472)
1.162 W.709)
0.623 (0.451)
0.130 (0.121)

0.044 !0.170i
0.107 10.102)
0.900 (0.425)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO~06ENE5

- A~ENDE"ENT

- DOSE
- A"ENDE~ENTtDOSE

- SUBSIDIAIRE
- AMENDEHENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A~ENDE"tDOSEtSUBSID •

0.099 (0.,2471 0.034 W.150)
0.240 (0.210) 0.081 (0.079)
2.018 (0.858) 0.684 lO.486)
0.332 10.426) 0.113 (0.2621
0.464 (0.494) 0.157 (0.304)
0.249 !0.216) 0.084 (0.0811
0.052 (0.051) 0.018 (0.017)



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE ~AIS SUR VERTISOL HYPERKA6NESIEN

date : 84A
para.etre: HPFP2
uni te : l
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1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

XIl k 33.300 31. 200 34.600 32.100 32.600 33.600 25.600 2B.500 2B.600 27.900 30.100 31. 000
X12k 30.700 31. 200 31. 800 34.500 28.700 30.400 32.100 28.800 24.300 24.400 29.800 30.000
X13k 34.700 32.900 33.BOO 33.700 30.300 29.500 31.100 32.000 26.500 24.500 27.800 30.800

X 21k 30.200 31.300 33.bOO 34.300 32.200 33.900 25.400 25.900 30.100 30.200 24.500 24.600
X22k 35.700 3ü.800 34.300 31. 500 32.300 29.700 29.500 27.900 24.700 2b.600 24.300 31.500
X23k 32.200 31.300 31. bOO 31. 400 34.400 35.400 29.100 30.000 33.200 31. 200 30.300 33.000

2 - MOYENNES ET ECARTS RELATIFS

x ... = 30.437

XI.. = 30.372 ( -0.211 X2•. = 30.503 ( 0.211

J .1. = 30.221 i -0.711 X.2. = 29.B12 l -2.051 X.3. = 31. 279 ( 2.771

X.. 1 = 30.389 ( -0.161 X.. 2 = 30.48b 1 O.lbl

XII. = 30.75B i 1.051 X12. = 29.725 ( -2.Hl X13. = 30.b33 ( 0.641
X21. = 29.6B3 ( -2.481 X22. = 29.900 ( -1. 771 X23. = 31. 925 ( 4.B91

X1.1 = 30.35b 1 -0.271 X1. 2 = 30.3B9 ( -O.lbl X2.1 = 30.422 ( -(1.051 X2.2 = 30.5B3 ( 0.4BI

X.11 = 30.0b7 ( -1.221 X.12 = 30.375 ( -0.211
X.21 = 29.850 ( -1.931 X.22 = 29.775 ( -2.IBI
X.31 = 31. 250 ( 2.67l X.32 = 31. 30B ( 2.Bbl

XIII = 30.BOO 1 1.191 X121 = 29.5b7 ( -2.Bbl X131 = 30.700 ( O.Bbl
X112 = 30.717 ( 0.921 X122 = 29.B83 ( -I.B21 X132 = 30.5b7 ( 0.421
X211 = 29.333 ( -3.b3) X221 = 30.133 ( -1.001 X231 = 31. BOO ( 4.4BI
X212 = 30.033 ( -1.331 X222 = 29.bb7 ( -2.531 X232 = 32.050 ( 5.301

X11 = 32.125 ( 5.541 X12 = 33.100 ( S.151 X13 = 31. 917 ( 4.Bbl
X14 = 28.825 ( -5.301 l 15 = 27.b83 ( -9.051 Xlb = 2B.975 ( -4.BOI

X.1 = 30.258 ( -0.591 X.2 = 30.0B3 ( -l.161 X.3 = 30.158 ( -0.921
X.4 = 30.492 i O.IBi X.5 = 30.85B ( 1.3Bl X .b = 30.775 ( 1.111
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3 - ANALïSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EIPERIHENTAUX CONSIDERES

:--------------------------------------------------------------------------------------------------:
: Blocs pris sur les lignes : BI Des pri s sur 1es colonnes Carre latin. . .. . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cvl!)
IJR2 (cv24!
VR3 (cv31)

HOH06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

9.04bI8E+00
4.b3447E+00
2.4B307E+OO

B.7b005E+00
1.00000

9.9)
7.1l
5.2}

2.0527bE+OI
1. 57281E+00
3.0954IE+OO

2.273b7E+Ol
1.00000

14.9!
4.1 }
5.8}

1.09901E+Ol (10.9)

F OBSERVES ET PROBABILITES
- AHENDEHENT
- DOSE
- AMENDEHENTtDOSE
- SUBSIDIAIRE
- AHENDEHENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AHENDEHtDOSEfSUBSID

0.034 (0.1'50)
1.520 lO.7b3}
0.930 (0.410)
0.037 (0.1'51l
0.030 lO.141l
0.092 lO.OBS)
0.400 (0.321l

0.015 (0.101l
0.670 (0.475)
0.410 (0.3271
0.108 (0.24B)
0.024 10.127)
0.073 1O.071l
0.321 (0.2bB)

0.02B (0.137)
1.251 lO.b971
0.7b5 10.482}

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOH06ENES

- AHENDEMENT
- DOSE
- AHENDEHENTfDOSE
- SUBSID IAIRE
- AHENDEHENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AHENDEHfDOSEtSUBSID

0.05S (0.194) 0.031 (0.H5)
2.583 (0.91b) 1.387 (0.742)
1.580 1O.7B5} 0.B4B (0.43B)
0.032 (0.147) 0.017 (O. lOS}
0.014 (O.0971 0.007 (o.om
0.043 (O.O42) 0.023 lO.O22)
0.lB7 (O.lbB) 0.100 1O.09b}



IiHALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 AI'IENDEIIENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE HAIS SUR VERTISOL HïPERIIA6NESIEN

date : 84A
paraletre: RU2
unite : l
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1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc " bloc 3 bloc 4 bloc 5 hl oc ilL

1 llk 21.100 19.300 18.500 17.000 19.100 17.800 14. 100 14.900 15.100 16.900 16.500 15.500
X 12k 25.000 27.200 15.600 16.100 20.400 20.900 IB.800 19.200 13.400 11.700 15.300, 14.800
X m 18.200 17.300 18.900 18.600 19.200 19.400 14.200 13.300 13.700 12.800 12.700 14.900

X 21k 25.300 23.300 18.300 17.600 16.200 20.000 12.200 12.600 17.000 Ib.600 Il. 000 11.400
X 22k 17.300 23.800 16.200 17.500 20.300 18.600 14.100 19.800 12.400 12.900 11.100 14.200
X 23k 21. BOO 25.300 lB.700 14.600 2ü.qOO 18.000 11. 600 13.200 16.400 14.800 12.600 15.500

2 - ~GYENNES ET ECARTS RELATIFS

X ... = 16.951

X 1.. = 17.150 ( 1.171 X2.. = 16.753 ( -1.171

X.1. = 16.971 ( 0.11 ) X .2. = 17.358 ( 2.40) X
.. = 16.525 ( ., 1:'''''

• J. -';.J':')

X.. 1 = 16.756 { -1. Ibl X .. 2 = 17.147 ( 1.161

X Il. = 17. ISO ( LIll X12. = 18.200 ( 7.37) X 13. = 16.100 ( -5.021
X 21. = 16.792 ( -O.W X

.,.,
= 16.517 ( -2.561 X 23. = 16.950 ( -0.01)".,

X 1.1 = 17.211 ( 1. 53) X 1.2 = 17.089 ( 0.8U X 2.1 = 16.300 ( -3.841 X 2.2 = 17.206 ( 1. SOI

X.11 = 17.C133 ( 0.48) X [? = 16.90S ( -Û.251. ~

X .21 = 16.658 ( - 1. 73) X .22 = 18.058 ( 0.53)
X.31 = 16.575 ! -2.22) X 3" - 16.475 ( -2.811• L -

X 111 = 17.400 ( 2.65) X 121 = 18.083 ( 6.68) X 131 = 16.150 ( -4.731
X 112 = 16.900 ( -0.301 X 122 = 18.317 ( 8.051 X 132 = 16.050 ( -5.321
X 211 = Ib.667 ( -U81 X221 = 15.233 (-10.14) X231 = 17.000 ( 0.29)
X 212 = 16.917 ( -O.20i X222 = IJ.800 ( 5.01) X232 = 16.900 ( -0.30)

X Il = 22.075 ( 30.231 X 12 = 17.300 ( 2.06) X13 = 19.233 ( 13.46)
X 14 : 14.833 H2.49) X 15 = 14.475 \-14.01) X 16 = 13.792 H8.64)

X al = 16.875 ( -0.45i X .2 = 17.117 i 0.98) X .3 = 16.800 ( -0.89)
Xa4 = 17.533 ( 3.431 X .5 = 16.842 ! -0.65) X 116 = 16.542 ! -2.42)
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3 - AN~LYSE DE L~ VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI~ENTAUX CONSIDERES

1 1· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
\,IR 1 ic ..m
VR2 Ic.,2l)
VR3 iC1'31)

HO~06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

B.73234E+OO
2.79692E+00
2. 35745E+OO

9.b2705E+00
1.00000

17.4)
9.9)
9.1)

3.35042E+OI
5.12092E+OO
1.89265E+OO

3.88368E+OI
1.00000

34.1l
13.3)
B.1l

1. 0570bE+OI ( 19.2)

F OBSERVES ET PROBABILITES
- AMENDEMENT
- DDSE
- AMENDE"ENTiDOSE
- SUBSIDIAIRE
- AHENDEHENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AHENDEHtDOSEtSUBSID

0.325 (0.420)
0.478 (0.369)
1.103 \0.652)
0.987 (0.368)
2.016 (0.835)
1.941 iO.Sm
0.903 (0.4211

0.085 (0.230)
0.125 (0.1171
0.288 (0.244)
0.539 (0.500)
2.512 (0.878)
2.418 (0.892)
1.125 (0.659)

0.269 (0.385)
O. 395 (O. 31 71
0.911 (0.421)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOH06ENES

- APŒNDEHENT
- DOSE
- AHENDEHENTtDOSE
- SUBSIDIAIRE
- AHENDEHENTtSUBSIDIAIRE :
- DDSEtSUBSIDIAIRE
- AHENDEMtOOSEtSUBSID

0.574 (0.459) 0.191 (0.332)
0.843 (0.440) 0.281 (0.240)
1.946 (0.848) 0.648 <0.468)
0.558 (0.465) 0.186 (0.328)
0.960 (0.333) 0.320 (0.419)
0.924 (0.406) 0.308 (0.259)
0.430 (0.3411 0.143 (0.133)



;;NAL'i5E DE
'JARI4NCE
annee:!984

iNFLUENCE DE 3 DOSES DE CAO DE 2 AME~DE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE MAIS SUR YERTI50L HYPERMA5NESIEN

date : 84A
D~r atetre: C2
unite :! 213

- DONNEES û3SERVEES
-----------------

bloc 1 bloc ~ bloc .3 bioc 4 bloc 5 bloc 6

1 !n ? l "ri 2.830 2.410 2.450 2.1()O 2.260 1.980 2.130 2.140 2JJ30 2.230 2.160••• L

X la 1.860 2.170 2.4bO 2.110 2.330 1.860 1.750 1.390 2.260 2.240 2.110 2.080
1 13k 1. 970 2.310 .., 7":!'() ,., ~'(' 1.860 1.990 2.140 2.070 2.350 2.230 2.G80 2.210L.~..J>I L.LO~

X "'!f', 1 Q'f) 2.ü40 2.140 2.120 2.350 1. S20 2.300 2.290 .... "' ........ ! , 790 1 Q"'f) 2.370La .,,1. ~. 'J.~'..J •. ..J,

X 22k 2.100 2.190 1.880 2.3üi} 2.110 2.140 1 ." .., 1.880 2.330 1. '140 2.070 .... Trr'
.. 1/ Qfj L."JV

X D: 2.3.70 2.190 2.250 2.630 1. 610 1.850 2.590 1. 920 !.740 1. (;90 2.010 1.810

2 - ~OYENNES ET ECARTS PELAT IFS

X : .., 1 t"... L. ,.L

X 1.. : 2.162 \
.., ... ~.

X
-, : .., f,'''' ( -2.37)i. • .)!' ..:. .. .....'0 ....

X . 1. : 2.167 ( 2.64) X .1.11 = 2.090 \ -1.01) X .3 . = 2.077 { -1. 62)

X .. 1 : 2.112 ( n f!1) X -j = 2.111 \ -0.03)......... .,J. • .J.

X 11. : 2.242 ( 6.19j X • ? = 2.093 ( -0.87) X 13. = 2.150 ( 1. BI)1••

X '11 : 2.092 ( -0.91) X '1'" = 2.087 ( -1.15! X 23. = 2.005 ( -5.06l.. .:.. ;.i.. •

X I.! : 2.142 { 1. 41! 1 1.2 = 2.182 ( ~ ~7l
-J • .J.J,

X
"

= 2.144 ( 1.53) X .12 : 2.191 { 3.741...
1

..,. = 2.085 ( -1. 271 X .22 = 2.096 { -(l.7bld.l

X .31 = 2.108 \ -o. lb) X 7'1 = 2.047 ( -3.0S)• ..t~

X2.1 = 2.083 t -1.35} x , ? : 2.040 ( -3.40)

X 111 : 2.175 ( 2.991 X 121 : 2.128 ( 0.78) X 131 = .., 1"''' ( 0.471lia • .. .Li.

I 112 = 2.310 ( 9.39) X 122 = 2.05B 1 -l.53} X 132 = 2.178 ( 3.15!
X '111 = 2.113 ( o.m X 221 = 2.042 ( -3.3Z) ! 231 = 2.095 \ -,J. BOlJ. ..

X 212 = 2.072 ( -1.90) X
..,..,..,

= 2.133 ( 1.021 X 232 = 1. 915 ( -9.32)i.~~

X L1 : 2.177 ! ......
X L2 = 2.278 ( 7.89! • L3 = 2.023 ( -4.19).J.li: A

X L4 : 2.058 i -2.53) X L5 = 2.014 ( -4.62! ! Lb = 2.119 ( 0.35)

l MI = 2.10B ( -O. lb: X 112 : 2.lb8 ( 2.6B! X 1'l3 = 2.IBO ( 3.23)
~ ~4 = 2.137 ( 1. 22) X M5 = 2.03B ( -3.4B) X ~6 = 2.038 \ -3.48)
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3 - ~NAL{SE DE L~ VARIANCE

DISPOSITIFS EX?ER!M~NTAüX CONS!DERES
1 1. .CR;TERE5 RETENUS
: Blocs pris sur les lignes : Blocs pris :ur les co!c~nes Carre latin

,------------------------- 1 --------------- 1 1 1. . . . .
VAR:~NCES RESiDUELLES

')Rl ~cv·lk}

HG~G5ENEITE DES V.R.
KI 2 DE BARTLETT
?~CBAE!LITE DU KI 2

8.33774E-!)2
B. rm14E-02
3.99107E-ü2

3. 1287ilE+')O
0.00000

13.5)
9.5)

9.9220 7E -1)2

2.72681E-G2
S.06554E-02

4. ,j04G6E tiJO

0.00000

14.9)
7. BI

10.71

9.26331E-(l2 lU)

F 08SERVES ET PROBABILITES
- AMENDEMEIH
- D~SE

- ~MENDEMENTfDOSE

- SUBSID!AIRE
- MMENOE~ENTtSUBS!DIA[RE :
- DOSEtSUBS:OIA!RE
- AMENDEMtDOSEtSUBSIO

2.171 (0.850)
0.682 (0.481)
0.482 10.37ll
0.000 (0.018)
0.793 (0.385)
0.458 (0.357i
" '7"''' {0.804)1.1,),)

1. 824 (0.814)
0.573 (0.4241
0.405 (0.324)
0.001 (01 ('28)

0.625 (0.442)
0.361 (0.2951
1.366 (0.727)

1.954 (0.825)
0.614 (0.446)
.J.434 !Ci. 341)

F OBSERVES ET PRDBABILITES
SI LES Y.P.. SONT HDMD6ENES

- AMENDEMENT
- DJ5E
- ~MENOEMENTfDOSE

- SUBSIDII1IRE
- AMENOEMENTtSUBSIDIriIRE :
- DQSEtSUBSIOIAIRE
- A~ENDE~tDOSEISUBSID

2.948 (0.912) 2.672 (0.895)
0.926 (0.405) 0.839 (0.442)
0.654 .:o.471l 0.593 (0.439)
Il.001 (0.02ll 0.001 10.0201
0.516 10.483) 0.467 (0.4'16)
0.298 (0.252) i),270 (O.232}
1.127 10.66]) 1. ')21 (0,631)



ANALYSE DE
'JARl ANCE
aonee:1 Q84

INFLUENCE DE 3 JQSES nE CAO DE 2 AMENDE~ENTS CALCIQUES D!FFERENTS
SUR UNE CULTURE DE MAIS SUR YERT!SûL HYPER~A6NES!EN

date : 84A
paraletre: N2
uni te :!.

215

1 - DONNEES OBSER\!E~S

-----------------

bloc 1 bioc 2 bloc , bloc 4 bi oc: 5 bloc: 6.J

X llk 1. no 2.220 1.810 1.550 1.550 1.680 1.560 1. 770 1.500 1.700 1.920 1.900
X m 1.560 1. 760 1.'120 1.670 1. 780 1. 470 1. 450 1. 610 1.870 1.840 1. 740 1. 720
X m 1.560 1. 870 1. 970 1. 760 1. 490 1.590 1. 740 1.650 1. 970 1. 940 1. 81 0 1. 870

X 21k 1.5Q0 1.670 1. 670 1.630 1.800 1. 450 1.780 1. 810 1.730 1.630 1.620 of '~7i)
1", "

X 22k 1.720 1.720 1.490 1.760 1. 600 1.63(\ 1. 470 !.570 1.850 1.490 !. ?20 !.960
X 23k 1. 870 1.760 1.740 ') 1'1"1 1.280 1.400 2.050 1.550 1.520 1. 570 1.6ilO 1. 610...... ·J v

2 - MGYENNES ET ECARTS RELATIFS

x ... = 1.713

X 1.. = 1.746 ( 1.92)

X .1. = 1.732 ( !.Ib)

1 .. 1 = 1.706 ( -û.361

X 11. = 1.769 ( 3.301
X21. = 1.696 ( -0.981

XI.I = 1. 737 1 1. 441

X .11 = 1.717 ( 0.24)
X .21 = 1.681 { -1.861
X .31 = 1.722 ( 0.53;

X2.• = 1.680 ( -1.92)

X .2. = 1.682! -1.781

X .. 2 = 1. 719 ( 0.361

X 12. = 1.699 ( -0.79)
X 22. = L6b5 ( -2.78l

X 1.2 = 1. 754 ( 2.41)

x •12 = 1. 748 ( 2. 08)
X .22 = 1. 683 ( - 1. 71l
X •32 = 1. 725 \ O. 72)

X .3. = 1. 723 ( 0.62)

X 13. = 1. 768 ( 3.25)
X 23. = 1.678 ( -2.001

X 2.1 = 1.676 (-2.17l 1 2.2 = 1.684 ( -1.68l

X 111 =
X 112 =
1 211 =
X212 =

XLI =
X L4 =

1. 735 ( 1. 31 )
1. 803 ( 5.30)
1. 698 i -{J.841
1.693 ( -1.13)

1.756 ( 2.52)
1.667 ' -2.(4)

1. 699 ( -0.79)
1. 726' O.771

1 121 =
X 122 =
X 221 =
X 222 =

XL2 =
XL5 =

X"2 =
X MS =

1. 720 ( 0.431
1.678 ( -2.00)
1.642 ( -4.l4l
1.688 ( -1.42)

1. 758 ( 2.6n
1. 742 ( l.74l

1. 722 ( 0.58)
1.672 ( -2.34)

X 131 =
X 132 =
X 231 =
X 232 =

X L3 =
XL6 =

1. 757 ( 2.57)
1. 780 ( 3.931
1.687 ( -l.521
1.670 ( -2.491

1.560 ( -8.91)
1.792 ( 4.61)

1.753 ( 2.38i
1. 702 ( -0.59)
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3 - ~NHLYSE DE LA VARIANCE

CRITERES RETENUS
D!SPOSITIFS EXPERIMENTAUX CONSIDERES

._-------------------------------------------------------------------------------------------------,. .
: Blocs pris sur les lignes : 8locs pris sur les colonnes Carre latin

1 1 1 • 1

• • • 1 • 1

VARIANCES RESIDUELLES
VRI (cvl!)
VR2 {cv2I}
VR3 (03%1

HD"D6ENEITE DES V.R.
KI 2 DE 8ARTLETT
PROBABILITE DU KI 2

3.18894E-'12
2.blü25E-D2
2.76139E-'12

1. 4211 OE -0 1
0.00000

10.4)
9.4)
9.7)

4. 75394E-û2
1.29258E-02
3.02492E-02

2.98377EtiJO
0.00000

12.7)
b.6)

10.2)

3.75681E-02 11. 3)

F OBSERVES ET PROBABILITES
- MENDE~ENT

- DOSE
- A~ENDEMENT*DGSE

- SUBSIDIAIRE
- A~ENDEMENTtSüBSIO!AIRE :
- DOSEtSUBSIOIAIRE
- AI'!ENDEI'!tOOSEtSUBSID

2.H6 10.873)
i).543 (O.40n
0.155 (0.142)
0.108 (0.248;
O.Ol! 10.087)
O.ObO (0.058)
0.396 (0.318)

1.641 (0.7':10)
0.364 (0.2971
0.104 (0.099)
0.218 (0.~,381

0.010 (0.083)
0.055 (0.053)
0.361 (0.295)

2.077 (0.838;
0.4b1 (0.359)
0.131 (0.122)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOM06ENES

- A~ENDEMENT

- DOSE
- A~ENDEI'!ENTtDOSE

- SUBSIDIAIRE
- A~ENDEMENTtSUBSID!AIRE :
- OOSEtSUBSID!AIRE
- AHENDEl'!tDOSEtSUBSID

2.b74 (0.896) 2.202 10.860)
0.593 10.439) 0.489 (0.378)
0.1b9 (0.154) 0.139 (0.129)
0.090 (0.244> 0.079 (0.224)
0.0l! (0.085) 0.009 (0.077)
0.057 (0.055) 0.047 (0.040)
0.375 ((l.3û5) 0.308 (0.260)



~NALYSE DE
VARIANCE
annee:1984

1 - DONNEES JBSERVEES

:NFL~E~CE DE 3 DOSES DE CAO DE 2 AMENDE~ENTS CALCIQUES DIF'ERENTS
SUR UNE CULTURE DE ~A!S SUR VERTISûL HjPERM?6NESIEN

il- r" • Ql'
"~-" .::M~217
par~liIetre: L!N~

un ite· -

X l1k
X12k
X 1;.k

x 23k

bhe

12.373
11.923
12.628

12,013

12.674

12.748
12.3.30
12.353

12.216
., .,..,..,.
~.::.. ,1 ,;:~

12. 443

blDC L

13.315
12.813
11. 827

12.814
12. ,S17
!2.931

15.806
12.635
12.841

13.0G6
13.G68
12.347

bIDe .)

13.548
13.090
12.483

, ~ : il"'
....' • .... 1

12.579

13.452
12.653
12.516

12.552
13.129
13.214

bloc 4

12.692 12.034
12.069 11. 7'Q

12.299 12.545

12.921 12.652
11.973 11.975
12.634 12.387

11 c-Oloe J

11. 889
12.086
11.929

11. 734
12.595
11.447

11.941
12.174
11. 495

10.982
13.G20

bloc 6

11.615
17 1'1'.~ •• ~tl

1L 492

12.037
t '": ,,"C"
1'::'. '..1":,":

12.1G8

11.818

1:.030
11. 990
11.242

2 - ~OYENNES ET ECrl~TS RELATIFS

x ••• = 12.337

X 1.. :: 12.409 ( 0.59)

X .1.:: 12.533 ( î.591

x .. 1:: 12.382 ( 1). 371

XII.:: 12.732 ( j.LV)
X 21. = 12.334 ( -0.(2)

X2•. :: 12.264 \ -0.59)

X .2. = 12.428 \ 0.74i

X .. 2;: 12.291 ( -0.31l

Xi2.:: 12.311 ( -0.211
X22 r = 12. 544 ( 1.68)

x .3. = 12.049! -2.33i

X13.:: 12.186 ( -1.22)
X23. = 11.912 ( -3.44)

X 1.1 :: i2.344 i 0.061 X 1.2 = 12.475 { 1.121 X 2.1 = 12.420 ( 0.6Bl X 2.2 = 12.1·)7 ( -1.86)

X .11 ;: 12.501 ( of .......
X .12 :: 12.S66 ( 1.96)i •.~":', f

X .21 ;: 12.394 , 0.46: X .22 :: 12.461 ( 1.01)
X ". :: 12.253 -0.681 X 1'1 = 11.845 , -3.98)• .l! • ,-'L \

X 1l! = 12.572 ( 1. 91 J X 121 = 12.351 ( 0.12) X 131 = 12.110 ( -1. 84)
X 112 :: 12.892 i 4.50) X 122 = 12.271 ( -0.53l X 1~" :: 12.261 ( -O~611.,)L

X 211 = 12.429 ( .,t~

X 221 :: 12.436 1 O. ail X 231 ;: 12.395 ( 0.481v.: J1

l. 212 :: 12.240 , -0.791 X 1"" ;: 12.652 i 2.561 X '.,"!", ;: 11. 429 1 -7.35)........ ~..J~ ,

X Li :: 12.387 i -:J.41) X
.., = 13. (102 , 5.39) X t" = 12.955 ( 5.011L~ î.. .'

X L4 ;: 1'1 ~n ( -(1. ')8) X L5 :: 11.519 1 -6.62) 1. Lb = 11. 830 ( -4.11).... '.' .. ,

X Ml = 12.423 a.tOl X !'I2 ;: 12.614 ( 2.25) X !'I3 = 12.462 ( 1.021
l. !'l4 :: i2.393 , 0.46) X MS ;: 12.182 \ -1.26l l. !'l6 :: !1. 946 , -3.lb}i \
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DISPOSITIFS EXPERIMENTAUX CONS!~ERE5

CR1TERES RETENUS 1 •. .
: Blocs pris sur les lignes : Blocs pris sur les cDlannes Carre latin

._------------------------ 1 --------------- • • •

1 • • 1 1

V~R!ANCES RES:nUELlES

''i'F:2 !ci"2!)
')R3 ';C'13!.}

HOMOGENEITE DES V.R.
KI 2 nE BARTLETT
PRDB~8ILITE DU KI 2

S.02922E-Dl
6.57497H)1
3.779!2E-û1

3.08191E+OO
0.00000

7.3)
6.6)
5.0)

1.5iJ988E+OO
6.4'1491E-O!
'l.79514E-01

1. ('0666E+Ol
0.00000

10.v}
6.5)
5.0}

8.36G80HH 7.4)

F OBSERVES ET PROBABILiTES
- AMENDEMENT
- DOSE
- AMENDEMENTIDOSE
- SUBSID!AiRE
- ~~ENDE"ENTiSUBSID!A!RE :
- DOSE+SU8SID!AIRE
- A~ENDE~fDOSEiSUBSID

F OBSERVES ET PROBABILITES
SI LES V.H. SONT HOMû6E~ES

- Ai'1ENDEl'IENT
- DOSE
- A~ENOEl'IENT'DOSE

- SUBSIDIAIRE
- A~ENDEl'IENT.SuBsIOrA!RE :
- DOSEfSUBSIDIAIRE
- Al'IENDEl'I+DûSEISUBSID

0.476 (0.497)
!.937 (0.836)
0.834 (0.449)
0.229 \O.346i
2.341 \O.365i
1.187 (O.678)
!.998 10.845)

0.253 ,'rl "''''C'l., '•• ,) I,J.

1.030 W.62])
0.444 (0.3481
0.232 (0.348)
2.331 (0.8641
1.182 {0.6m
1.990 (0.844)

0.457 (0.487)
1.860 (0.825)
0.801 (0.466)



ANAl'ISE DE I~FLUE~CE DE 3 DOSES DE CAO DE 2 A~ENDE~E~TS CALCIQUES DIFFERENTS date : 84A
VARIANCE SUR UNE CULTURE DE ~AIS SUR VERTISOL HïPER~A6NESIEN paraeetre: ~O2

unite : l 219

-----------------

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

XIH 3.800 4.900 4.000 4.200 3.600 3.900 3.400 3.700 3.700 3.500 3.aOO 3.700
X12k 3.200 3.700 4.200 3.800 4.000 3.200 3.000 3.300 3.900 3.900 3.600 3.600
X13~ 3.400 4.000 4.000 3.800 3.200 3.400 3.700 3.600 4.100 3.800 3.600 3.800

X21k 3.300 3.500 3.700 3.600 4.100 3.200 4.000 3.900 3.500 3.100 3.400 4.100
X22k 3.600 3.800 3.100 3.900 3.600 3.700 3.000 3.200 4.000 3.300 3.600 4.100
X23k 4.100 3.800 3.800 4.600 2.700 3.100 4.500 3.300 3.000 3.300 3.500 3.100

2 - ~OïENNES ET ECARTS RELATIFS

X... = 3.654

X!.. = 3.722 i 1. S6} X 2•• = 3.586 ( -1.86)

X .1. = 3.733 i 2.ln X.2. = 3.596 ( -1.60) X.3. = 3.633 ( -O.sn

X.. 1 = 3.631 ( -0.65) X.. 2 = 3.678 ( 0.65)

1 11. = 3.850 ( 5.36) X12. = 3.617 ( -1.03) X13. = 3.700 ( 1.25)
X21. = 3.617 ( -1.O3) X22. = 3.575 ( -2.17l X23. = 3.567 ( -2.39)

X1.1 = 3.678 ( 0.651 X1. 2 = 3.767 ( 3.08) X2.1 = 3.583 ( -1.941 X2.2 = 3.589 ( -1. 79)

X.11 = 3.692 ( 1.03) X.12 = 3.775 ( 3.31)
X.21 = 3.567 ( -2.39) X.22 = 3.625 ( -0.80)
1 .31 = 3.633 ( -0.571 X.32 = 3.633 ( -0.5n

XIII = 3.717 ( 1. 71) X121 = 3.650 ( -0.11) X131 = 3.667 ( 0.34)
X112 = 3.983 ( 9.01l X122 = 3.583 ( -1.94) X132 = 3.733 ( 2.171
X211 = 3.667 ( 0.34) X221 = 3.483 ( -4.68) X231 = 3. 600 ( -1. 48)
X212 = 3.567 ( -2.39) X222 = 3.667 ( 0.34) X232 = 3.533 ( -3.31)

Xii = 3.758 ( 2.85) X12 = 3.892 ( 6.50) X13 = 3.475 ( -4.90)
X14 = 3. 550 ( -2. 85) X15 = 3.592 ( -1. 71l X16 = 3.658 ( 0.11 )

X.1 = 3.617 ( -1.03l X112 = 3.733 ( 2.17l 1 .3 = 3.758 ( 2.a5)
X.4 = 3.683 ( 0.80) X.5 = 3.525 ( -3.53) X.6 = 3.608 ( -1.25)
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3 - ANALîSE DE LA VAR!ANCE

DISPOSITIFS EXPERIMENTAUX CONSIDERES
,-------------------------------------------------------------------------------------------------_.· .CRITERE5 RETENUS
: Blocs pris sur les lignes : Blocs pris sur les colonnes : Carre lati n· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cvlI1
VR2 !cv211
VR3 (c'I'311

1.99917E-Ol
1. 56139E-Ol
1.28806E-Ol

12.21
10.81
9.8)

2.36383E-Ol
6.51389E-02
1.47006E-Ol

( 13.3)
1. 7.01
( 10.5)

2.27000E-Ol ( 13.0)

HOMOGENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE OU KI 2

F OBSERVES ET PROBABILITES
- AMENDEMENT
- DOSE
- AMENDEMENT+DOSE
- SUBSIDIAIRE
- AMENDEIIENTfSUBSIDIAIRE :
- OOSEtSUBSIOIAIRE
- AMENDEllfOOSEtSUBSID

1. 0374bE+OO
1.00000

1.668 (0.794)
0.607 (0.442)
0.276 (0.235)
0.257 (0.364)
0.243 (0.368)
0.085 10.082)
1.129 <0.660)

3.02663E+00
1.00000

1.411 (0.755)
0.513 10.390)
0.233 (0.204)
0.616 (0.472)
0.213 (0.347l
0.075 <0.072)
0.989 (0.388)

1.469 (0.762)
0.534 10.402)
0.243 (0.211)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOM06ENES

- AMENDE liENT
- DOSE
- AIIENDEIIENTfDOSE
- SUBSIDIAIRE
- AIIENDEIIENTfSUBSIDIAIRE :
- OOSEtSUBSIOIAIRE
- AMENDEMfOOSEfSUBSID

2.084 (0.849) 1. 910 \0.830)
0.758 10.478) 0.695 (0.492)
0.345 (0.285) 0.316 (0.265)
0.251 <0.376) 0.230 (0.36ll
0.195 (0.335) 0.179 10.323)
0.069 (0.067l 0.063 (0.06ll
0.909 (0.412) 0.833 10.444 )



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A~ENDE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE ~AIS SUR VERTISOL HYPERHA6NESIEN

date : 84A
paraletre: PA02 221
uni te : pp.

1 - DONNEES OBSER~EES

-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

X l1k 8.000 20.000 9.000 14.000 3.000 6.000 8.000 10.000 9.000 6.000 13.000 11. 000
X 12k 9.000 14.000 21. 000 9.000 8.000 5.000 6.000 7.000 7.000 14.000 8.000 13.000
X m 3.QM 14.000 14.000 9.000 ' 2.000 6.000 11. 000 8.000 9.000 7.000 6.000 9.000

X 21k 8.GOO 12.000 9.000 6.000 9.000 2.000 17.000 7.000 7.000 9.000 6.000 9.000
X 22k 15. ,)00 9.000 9.000 9.000 3.000 6.000 8.000 8.000 12.000 9.000 5.000 9.000
X 23k 15.000 9.000 11.000 20.000 3.000 3.000 22.000 9.000 5.000 8.000 B.OOO 8.000

2 - MOYENNES ET ECARTS RELATIFS

X ... = 9.167

X 1.. = 9.333 ( 1. 82i X 2.. = 9.000 ( -1.82)

X .1. = 9.083 ( -0.911 X .2. = 9.292 ( 1. 36l X .3. = 9.125 ( -0.45i

X .. 1 = 9.'356 ( -1.21) X .. 2 = 9.278 ( 1.211

X 11. = 9.750 ( 6.36l X 12. = 10.083 ( 10.00) X 13. = 8.167 (-10.91)
X 21. = 8.417 ( -B. lB) X 22. = 8.500 ( -7.271 X 23. = 10.083 ( 10.00)

X 1.1 = 8.556 ( -6.67) X 1. 2 = 10.111 ( 10.30) X 2.1 = 9.556 ( 4.24) X2.2 = B.444 ( -7.881

X .11 = 8.B33 ( -3.641 X .12 = 9.333 ( 1.821
X .21 = 9.250 ( 0.91i X .22 = 9.333 ( 1.82)
X .31 = 9.0B3 ( -0.91i X .32 = 9.167 ( -0.00)

X III = B.333 ( -9.09) X 121 = 9.833 ( 7.27) X 131 = 7.500 H8.18)
X 112 = 11.167 ( 21. 82) X 122 = 10.333 ( 12.73) X 132 = 8.833 ( -3.64)
X211 = 9.333 ( 1. B2) X 221 = 8.66] ( -5.45) X 231 = 10.667 ! 16.361
X 212 = 7.500 1-18.181 X 222 = 8.333 ( -9.09) X 232 = 9.500 ( 3.64)

X Il = 11. 333 ( 23.64) X 12 = 11.667 ( 27. 27i X13 = 4.667 (-49.09)
X14 = 10.083 ( 10.00) X 15 = 8. 500 ( -7. 27) X 16 = 8. l'ji) ( -4.55)

XIl = 8.833 ( -3.641 X12 = 9.167 ( -0.001 X13 = 9.000 ( -1.821
X 14 = 9.583 ( 4.55) X .5 = 9.333 ( 1.82) X16 = 9.083 ( -o. 911
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERIMENTAUX CONSIDERES

1 1· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARiANCES RESIDUELLES
VRI (nl7.)

VR3 in3l)

HO"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

1.09533E+OI
1.89889E+01
1.80956E+01

1. 435b5E+00
1.00000

36. li
47 .5)
46.4)

2.646ûOE+01
6.98889E+OO
2.û4!?56E+01

2.616b7E+00
1.00000

5b.1l
28.81
49.41

1. 34833E+01 40,0

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDEIlENT'DOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- OOSEi5UBSIDIAIRE
- A"ENDEllfOOSEfSUBSlû

0.183 (0.324)
0.027 (0.025)
2.0S8 (0.857)
0.047 (0.170)
1. 76B iO.B07l
0.019 (0.018)
0.306 (0.257l

0.076 (0.218l
0.011 (0.0101
0.865 (0.437)
0.127 (0.267l
1.561 (0.779)
0.017 (0.016)
0.270 (0.232)

O. 148 (0•295)
0.022 (0.020)
1.697 (0.793)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HD"06ENE5

- A"ENDEIlENT
- DOSE
- A"ENDEIlENTfDOSE
- SUBSIDIAIRE
- AIlENOE"ENT'SUBSIDIAIRE :
- OOSEfSUBSIDIAIRE
- AIlENDE"fDOSEtSUBSID

0.130 (0.280) 0.093 (0.240)
0.019 (0.018) 0.014 (0.013)
1. 492 (O.7bn 1.062 (0.646)
0.058 \0.194) 0.041 (0.166)
2.0S8 (0.849) 1.486 (0.774)
0.023 10.022) 0.016 (0.015)
0.362 (0.296) 0.257 (O.223i



ANALYSE DE
VARIANCE

. INFLUENCE DE 3 DOSES DE CAO DE 2 AMENDEMENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE MAIS SUR VERTlSOL HïPERMA6NESIEN

date : 84A 223
paralletre: PT2
unite : pp.

J - DONNEES OBSEF:'JEES
-----------------

biDe 1 bloc " bloc 3 bloc 4 bloc 5 bloc 6i-

X1Jk 330.000 450.000 340.000 400.000 260.000 280.000 300.000 300.000 3JO.000 290.000 340.000 370.000
XJ2k 300.000 380.000 370.000 300.000 3JO.000 250.000 240.000 280.000 340.000 390.000 310.000 320.000
Xm 280.000 360.000 4JO.000 340.000 240.000 260.000 290.000 270.000 290.000 370.000 350.000 320.000

X 2H 280.000 320.000 3JO.000 320.000 380.000 250.000 350.000 320.000 280.000 290.000 :·00.000 370.000
X22k 340.000 3JO.000 270.000 320.000 270.000 290.000 250.000 270.000 350.000 290.000 350.000 340.000
X 23k 370.000 330.000 340.000 420.000 230.000 250.000 390.000 260.000 ' 250.000 270.000 290.000 290.000

2 - MOïENNES ET ECARTS RELATIFS

x ... = 3J4.583

X1.. = 320.556 ( 1. 90) X2•• = 308.611 ( -1. 90)

X.1. = 322.500 ( ,.. co.,,
X .2. = 310.000 ( -1. 46)i..,J~t

X.• 1 = 3J 1. 389 ( -1.(2) X " - 317.77B ( 1.021.14 -

X 11. = 330.833 ( 5.171 X12. = 315.833 ( 0.40)
X21. = 314.167 ( -0.13) X22. = 304.167 ( -3.31l

X .3. = 311.250 ( -1.06i

X13. = 315.000 ( 0.131
X2J. = 307.500 ( -2.251

X1.1 = 311. bb7 ( -0.93) X1.2 = 329.444 ( 4.72) X2.1 = 311.111 ( -1.10) X2.2 = 306.11 1 ( -2.69)

X.11 = 315.000 ( 0.131 X.12 = 330.000 ( 4.901
X.21 = 308.333 ( -1.991 X.22 = 311. 667 ( -0.93)
X.31 = 310.833 ( -1.19) X.32 = 311. 667 ( -0.93)

X111 = 313.333 ( -0.4(1) X121 = 311.667 ( -0.931 X 131 = 310.000 ( -1.46)
X112 = 348.333 ( 10.731 X122 = 320.000 ( 1.721 X 132 = 320.000 (. 1.721
X211 = 316.667 ( 0.66) X221 = 305.000 ( -3.05) X231 = 311.667 ( -0.93)
X212 = 311.667 ( -0.93) l 222 = 303.333 ( -3.5Bl X232 = 303.333 ( -3.581

X11 = 337.500 ( 7.28) X12 = 345.000 ( 9.671 X 13 = 272. 500 (-13.38)
X14 = 293.333 ! -6.75) X15 = 310.000 ( -1.46) X16 = 329.167 ( 4.64)

XIl = 320.000 ( 1.72) X.2 = 332.500 ( 5.701 X.3 = 320.833 ( 1. 99!
X.4 = 309.167 ( -1. 721 X.5 = 297.500 ( -5.43) X1i6 = 307.500 ( -2.25)
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3 - ANALYSE DE LA VARIANCE

DISPOSITIFS EXPERIMENTAUX CONSIDERES
CRITERES RETENUS :--------------------------------------------------------------------------------------------------:

: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin. . .. . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VHRI~NCES RESIDUELLES
'JRI (cvl Z)
IJR2 (cv21!

VR3 Icv3:!

2.13050E+03
1. 58472E+03
1. B3006E+03

( 14.])
12. ])
13.6)

3.64050E+03
6. 34722E+02
2.0200bE+03

19.2)
8.0l

14.3l

2.2û667E+03 ( 14.9)

HOMOGENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- AMENDE !'lENT
- DOSE
- AHENDE"ENTtnûSE
- SUBSIDIAIRE
- AHENDEIIENTfSUBSIDIAIRE :
- OOSEtSUBSIDIA!RE
- AHENDElltDOSEtSUBSID

2.16880E-Ol
1.00000

1.205 (0.7181
0.534 (0.4021
0.059 10.0581
0.464 10.4701
1.276 (O.73U
0.187 (0.1691
0.197 10.176)

5.03094E+OO
1.00000

0.705 (0.414)
0.312 (0.261)
0.035 10.034)
1.158 10.6681
1.156 ((1.70])
0.170 (0.154)
0.178 (0.16U

1.164 (O.70b)
0.515 (O.39U
0.057 (0.056!

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOMOGENES

- AIIENDEMENT
- DOSE
- AIIENDEIIENTtOOSE
- SUBSIDIAIRE
- AIIENDE~ENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AMENDEllt005EtSUBSID

1.334 (0.7481 LOIS (0.680)
0.591 W.437l 0.450 (0.354)
0.066 (0.0641 0.050 iO.049)
0.382 (0.4531 0.290 (0.4011
1.212 (0.724l 0.923 10.343)
0.178 fO.l021 0.136 10.120)
0.187 10.1691 0.142 10.132)



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A~ENDE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE ~AI S SUR VERTISOL HYPERM6NESIEN

date : 84A
paraletre: K2
unite : leq/l00g

225

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

X l1k 0.280 0.450 0.260 0.280 0.160 0.130 0.150 0.150 0.230 0.210 0.270 0.280
X 12k 0.170 0.210 0.220 0.160 0.180 0.140 0.100 0.140 0.140 0.200 0.210 0.280
xm 0.150 0.200 0.230 0.210 0.110 0.150 0.150 0.130 0.230 0.230 0.210 0.250

X21k 0.170 0.210 0.200 0.210 0.190 0.110 0.150 0.150 0.180 0.190 0.200 0.230
X22k 0.180 0.200 0.130 0.210 0.130 0.1'30 0.130 0.130 0.230 0.150 O.IBO 0.240
X23k 0.240 0.190 0.250 0.320 0.110 0.110 0.400 0.220 0.160 0.180 O.IBO 0.270

2 - ~OYENNES ET ECARTS RELATIFS

X ... = 0.196

X 1.. = 0.201 ( 2.621 X2•• = 0.191 ( -2.62)

X .1. = 0.210 ( 7. OU X .2. = 0.175 (-10.62) X .3. = 0.203 ( 3.61l

X .. 1 = 0.191 ( -2.90) X •. 2 = 0.202 1 2.90)

X11. = 0.23B ( 21. 02) X 12. = 0.179 1 -8.70) X 13. = 0.188 ( -4.46)
X21. = 0.182 1 -7.011 X22. = 0.172 1-12.53) X23. = 0.219 1 11.681

X 1.1 = 0.192 ( -2.34) X 1.2 = 0.211 1 7.571 X2.1 = 0.189 1 -3.47) X2.2 = 0.193 ( -1.77)

X .11 = 0.203 ( 3.611 X .12 = 0.217 1 10.40)
X .21 = 0.167 1-15.07) X .22 = 0.184 1 -6.16)
X .31 = 0.202 1 2.76) X .32 = 0.205 1 4.46)

X 111 = 0.225 ( 14.65) X 121 = 0.170 1-13.38) X131 = 0.180 ( -8.281
X 112 = O. 250 ( 27. 39) X 122 = 0.188 ( -4.03) X132 = 0.195 ( -0.64)
X211 = 0.182 ( -7.43) X221 = 0.163 H6.771 X231 = 0.223 ( 13.80)
X212 = 0.183 ( -6.58) X222 = 0.180 ( -8.28) X232 = 0.215 ( 9.551

X 11 = 0.221 1 12.53) X 12 = 0.223 ( 13.80) X13 = 0.139 (-29.09)
X14 = 0.167 1-15.071 X 15 = 0.194 ( -1.06) X16 = 0.233 ( 18.90)

X.1 = 0.203 ( 3.611 X.2 = 0.194 ( -1.06) X.3 = 0.215 ( 9.55)
X.4 = 0.203 ( 3.611 X.5 = 0.178 ( -9.13) X16 = 0.183 1 -6.58)
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3 - ANALYSE DE LA VARIANCE

, a· .
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

CRITERES RETENUS
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cv III
VR2 (cv2I1
VR3 (cv3I1

HO"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

3.89050E-03
2. 97806E-03
1.79406E-03

3.21508E+00
1.00000

31. 81
27.81
21.61

6. 72583E-03
8.61389E-04
2.21739E-03

1.01215E+Ol
1.00000

41. 81
15.01
24.01

4. 29667E-03 (33.41

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSE+SUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

0.489 (0.4981
2.077 10.8551
2.905 (0.9281
0.784 (0.4201
0.651 (0.4331
0.177 10.1611
0.131 (0.1221

0.283 (0.3941
1. 201 (0.682)
1.680 (0.7951
2.710 (O. B411
0.527 (0.4811
0.143 (0.1331
0.106 (0.1011

0.443 (0.480)
1.880 (0.828)
2.630 (0.905)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT H~06ENES

- A"ENDEIlENT
- DOSE
- A"ENDEIlENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSE+SUBSIDIAIRE
- A"ENDE"fDOSEfSUB5ID

0.691 (0.4151 0.489 (0.4941
2.937 (0.9391 2.079 (O. B661
4.108 (0.9781 2.909 (0.9381
0.849 (0.3641 0.601 (0.4481
0.425 (0.4751 0.301 (0.408)
0.116 (0.1091 0.082 (0.0791
0.085 (0.0821 0.060 (0.059i



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A~ENDE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE ~AIS SUR VERTISOL HYPER"A6NESIEN

date : 84A
para.etre: NA2
unite : .eq/lOOg
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1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc b

X11k 0.370 0.840 0.420 0.340 0.400 0.350 0.350 0.310 0.340 0.380 0.320 0.340
X12k 0.290 0.270 0.350 0.390 0.330 0.330. 0.320 0.300 0.2bO 0.290 0.330 0.370
X13k 0.290 0.350 0.310 0.430 0.320 0.410 0.320 0.310 0.290 0.290 0.340 0.370

X21k 0.240 0.290 0.2bO 0.300 0.340 0.350 0.380 0.220 0.320 0.440 0.250 0.330
X22k 0.2bO 0.310 0.340 0.380 0.380 0.3bO 0.330 0.350 0.3bü 0.3bO 0.270 0.320
X23k 0.3bO 0.380 0.2bO 0.240 0.440 0.350 0.270 0.2bO 0.3bO 0.350 0.2BO 0.260

2 - ~OYENNES ET ECARTS RELAT!FS

X... = 0.33b

X1.. = 0.351 ( 4.43) X2•• = 0.321 ( -4.431

X.1. = 0.353 ( 5.25) X.2. = 0.327 ( -2.571 X.3. = 0.327 ( -2.b91

X.. 1 = 0.324 ( -3.bOI X.. 2 = 0.34B ( 3.601

X11. = 0.397 ( 18.1bl X12. = 0.319 ( -4.921 X13. = 0.33b ( 0.041
X21. = 0.310 ( -7.b51 X22. = O. 335 ( -O. 211 X23. = 0.318 ( -5.421

X1.1 = 0.331 ( -1.53) X1.2 = 0.371 { 10.381 X2.1 = 0.317 ( -5.b71 X2.2 = 0.325 ( -3.191

X .11 = 0.333 ( -0.951 X.12 = 0.374 ( 1l.4bl
X.21 = 0.318 ( -5.17) X.22 = 0.33b ( 0.041
X.31 = O. 320 ( -4. b81 X.32 = 0.333 ( -0.70)

XIII = 0.3b7 ( 9.231 X121 = 0.313 ( -b.bbl X131 = 0.312 ( -7.1bl
X 112 = 0.427 ( 27.101 X122 = 0.325 ( -3.191 X132 = 0.3bO ( 7.241
X211 = 0.298 1-11.131 X221 = 0.323 ( -3.b81 X231 = 0.328 ( -2.191
X212 = 0.322 ( -4.181 X222 = 0.347 ( 3.271 X232 = 0.307 ( -B.b51

X11 = 0.354 ( 5.501 X12 = O. 335 ( -O. 21 ) X13 = 0.3b3 ( 8.231
X14 = 0.310 ( -7.b5) X15 = 0.337 ( 0.291 Xlb = 0.315 ( -b.1bl

X.1 = 0.388 ( 15.68) X.2 = 0.344 ( 2.521 X.3 = 0.298 HI. 38)
X.4 = 0.318 ( -5.17) X.5 = 0.333 ( -0.70) X.b = 0.333 ( -0.95)
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3 - ANALYSE DE LA VARIANCE

1 1· .
DISPOSITIFS EIPERI"ENTAUX CONSIDERES

CR rrERES RETENUS
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

YARIANCES RESIDUELLES
VRI Icv1Il
VR2 Icv2I1
VR3 Icv3I1

HO~6ENEITE DES V.R.
KI 2 DE HARTLETT
PROBABILITE DU KI 2

7.15939E-03
6. 91250E-03
4.35983[-03

1. 41887E+00
1.00000

25.21
24.81
19.71

5. 99606E-03
4.24917E-03
4. 89250E-03

3. 34336E-Ol
1.00000

23.11
19.41
20.81

6. 17B06E-03 l' 23.41

F OBSERYES ET PROBABILITES
- MENIIEIIEIIT
- DOSE
-AllENDEllEMTfDOSE
- SUBSIDIAIRE
- A"EIDE"ENTtSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- ~DOSEfSUBSID

2.221 {O. 8551
0.782 10.4721
2.293 10.8791
1. 521 10.7281
1.035 10.6801
0.322 10.2681
0.580 10.4281

2.652 10.8881
0.934 10.4091
2.726 10.9171
2.474 10.8251
0.922 10.3481
0.287 10.2431
0.517 10.3921

2.574 10.8791
0.907 10.4191
2.645 10.9061

F OBSERVES ET PROBABILITES
SI LES Y.R. SONT HIlIt06ENES

- A"ENDE~NT

- DOSE
- MEJOlEtlENTfDDSE
- SUBSIDIAIRE
- AItENDE~NTfSUBSIDIAlRE :
- DOSEfSUBSIDIAIRE
- MEJOlE"fDOSEfSUBSID

"

2.773 10.9021 3.018 10.9151
0.9n 10.3861 1.063 10.6461
2.850 10.9341 3.101 10.9481
1.833 10.8211 1.995 10.8391
0.787 10.3831 0.1156 10.3621
0.245 10.2131 0.266 10.2291
0.441 10.3491 0.480 10.3731



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOl HYPER"A6NESIEN

date : 84A
paralftre: CA2
unite : leqJI00g
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1 - DOIIlEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

1 11t 5.000 6.500 4.800 4.100 5.000 4.900 4.300 4.800 4.100 3.600 4.000 3.400
1 1211 4.300 4.700 5.300 5.200 4.700 4.500 4.200 4.200 4.500 4.100 3.700 3.700
lm 5.700 4.300 4.800 4.700 4.500 4.700 4.700 4.600 4.400 4.30,0 3.700 3.600

X21k 4.200 4.400 4.500 4.700 4.900 4.900 4.500 4.500 4.000 4.100 3.500 3.500
1 22k 4.300 4.600 5.100 4.800 4.600 4.600 4.000 4.100 4.400 4.000 3.400 3.900
X23t 4.600 4.700 4.700 4.500 4.900 4.900 4.500 3.600 4.600 3.900 3.500 3.800

2 - "OYENNES ET ECARTS RELATIFS

1 ••• = 4.407

X1.. = 4.489 1 1.861 X2•• = 4.325 1 -1.861

X.1. = 4.425 1 0.411 X.2. : 4.371 1 -0.821 X.3. = 4.425 1 0.411

X.. 1 = 4.442 [ 0.791 X.. 2 : 4.372 1 -0.791

1 11. = 4.542 1 3.061 1 12. = 4.425 1 0.411 X13. = 4.500 1 2.111
X21. = 4.308 1 -2.241 X22. : 4.317 1 -2.051 X23. = 4.350 1 -1.291

1 1.1 = 4.539 1 2.991 1 1.2 = 4.439 1 0.721 X2.1 : 4.344 1 -1.421 1 2.2 = 4.306 1 -2.301

X.11 = 4.400 1 -0.161 X.12 = 4.450 1 0.981
1 .21 = 4.3~ 1 -0.721 1 .22 : 4.367 1 -0.911
X.31 = 4.550 1 3.251 1 .32 : 4.300 1 -2.431

1 111 = 4.533 1 2.871 1 121 = 4.450 1 0.981 1 131 : 4.633 1 5.141
X112 = 4.550 1 3.251 1 122 = 4.400 1 -0.161 X132 : 4.367 1 -0.911
1 211 = 4.267 1 -3.181 1 221 : 4.300 1 -2.431 1 231 : 4.467 ( 1.361
X212 = 4.350 1 -1.291 X222 : 4.333 1 -1.671 X232 = 4.233 1 -3.941

1 11 = 4.775 1 8.351 1 12 = 4.767 1 8.161 X13 : 4.758 1 7.971
X14 = 4.333 1 -1.671 X15 : 4.167 1 -5.451 X16 = 3.642 1-17.371

1 Il = 4.550 1 3.251 X12 = 4.333 ( -1.671 X13 = 4.~0 ( -1.291
X14 = 4.283 1 -2.801 X15 = 4.425 1 0.411 X.6 = 4.500 1 2.111

..
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3 - ANALYSE DE LA VARIANCE

1 1. .
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

CRITERES RETENUS
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre 1atin

------------------------------_:_---_:_------------------------_:_------------------------------_:_-------------------------------

YARIANCES RESIDUELLES
VRI Icv111
YR2 Icv211
YR3 Icv3I1

HO"06ENEITE DES Y.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

1.81072E-Ol
9. 64722E-02
1.27339E-Ol

1.05036E+00
1.00000

9.71
7.01
a.lI

6.53272E-OI
2.20a06E-01
1.02472E-Ol

1. 74972E+Ol
1.00000

19.31
10.71
7.31

1.94306E-OI 1 10.01

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAlRE :
- DOSEISUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

2.670 10.8891
0.130 10.1211
0.134 10.1251
0.900 10.3891
0.132 10.2aOI
1.192 10.6aO)
0.008 10.0071

0.740 10.4021
0.036 10.035)
0.037 10.0361
0.393 10.4381
0.164 10.3091
1. 481 10.7541
0.009 10.0091

2.488 10.8731
0.121 10.1141
0.125 10.1171

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06ENES

- A"ENDE"ENT
- DOSE
- A"ENDE~NTfDOSE

- SUBSIDIAIRE
- A"ENDE"ENTtSUBSIDIAIRE .:
- DOSEISUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

3.317 10.929) 1.445 10.7671
0.161 10.148) 0.070 10.0681
0.167 10.1521 0.073 10.0701
0.596 10.450) 0.259 10.3811
0.115 10.2651 0.050 10.182)
1.042 10.6381 0.454 10.357)
0.007 10.0061 0.003 10.0031



ANALYSE DE INFLUENCE DE 3 DOSES DE CAO DE 2 A~ENDE"ENTS CALCIQUES DIFFERENTS datE! : 84A
VARIANCE SUR UNE CULTURE DE ~AIS SUR VERTISOL HYPER"A6NESIEN paruE!trE!: "62

unitE! : IE!q/l00g

----------------- 231

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

lm 43.600 44.600 45.800 45.300 46.600 45.000 35.500 38.200 40.200 42.200 45.900 45.000
1 12k 48.500 47.500 44.000 46.400 42.400 44.000 45.400 43.000 33.900 34.800 42.700 44.700
lm 48.300 46.200 49.100 47.800 42.500 43.000 42.500 42.200 37.100 34.300 37.400 43.500

1 21k 48.200 49.800 45.000 47.000 44.700 48.300 33.600 37.600 44.900 45.500 34.100 34.800
1 22k 47.600 47.200 45.200 46.200 46.400 42.900 41. 200 41. 800 36.200 37.900 33.400 42.400
1 23k 49.200 50.300 44.200 45.800 49.500 49.500 39.900 41. 900 46.400 47.100 41. 600 44.700

2 - "OYENNES ET ECARTS RELATIFS

1 .•. = 43.349

1 1.. = 43.031 ( -0.731 1 2.. = 43.667 ( 0.731

1 .1. = 42.975 ( -0.861 1 .2. = 42.737 ( -1.411 1 .3. = 44.333 ( 2.27)

1 .. 1 = 42.853 ( -1.14) 1 .. 2 = 43.844 ( 1.141

1 11. = 43.158 ( -0.441 1 12. = 43.108 ( -0.551 1 13. = 42.825 ( -1.211
1 21. = 42.792 ( -1. 281 1 22. = 42.367 ( -2.27l 1 23. = 45.842 ( 5.75)

1 1.1 = 42.856 ( -1.141 1 1.2 = 43.206 ( -0.331 1 2.1 = 42.850 ( -1.151 1 2.2 = 44.483 ( 2.62)

1 .11 = 42.342 ( -2.321 1 .12 = 43.608 ( 0.601
1 .21 = 42.242 ( -2.551 1 .22 = 43.233 ( -0.27l
1 .31 = 43.975 ( 1.45) 1 .32 = 44.692 ( 3.10)

1 111 = 42.933 ( -o. %1 1 121 = 42.B17 ( -1.231 1 131 = 42.B17 ( -1.231
1 112 = 43.383 ( 0.081 1 122 = 43.400 ( 0.121 1 132 = 42.833 ( -1.191
1 211 = 41.750 ( -3.691 1 221 = 41.667 ( -3.891 1 231 = 45.133 ( 4.121
1 212 = 43.833 ( 1.121 1 222 = 43.067 ( -0.651 1 232 = 46.550 ( 7.391

1 Il = 47.583 ( 9.771 1 12 = 45.983 ( 6.081 1 13 = 45.400 ( 4.731
1 14 = 40.233 ( -7.191 1 15 = 40.042 ( -7.631 1 16 = 40.850 ( -5.76)

1 Il = 42.958 ( -0.90) 1 12 = 43.017 ( -0.771 1 13 = 42.383 ( -2.231
1 14 = 44.317 ( 2.23) 1 15 = 43.425 ( 0.18) 1 16 = 43.992 ( 1.491
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3 - ANALYSE DE LA VARIANCE

1 1· .
DISPOSITIFS EIPERI"ENTAUI CONSIDERES

CRITERES RETENUS
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRl (cvlI1
VR2 (cv2I1
VR3 (cv3I1

HO"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

2.26612E+Ol
4. 46992E+00
2. 82778E+00

2. 26479E+Ol
1.00000

11. 01
4.91
3.91

4.83009E+Ol
1.56558E+00
3.40865E+00

4.03900E+Ol
1.00000

16.01
2.91
4.31

2.67961E+Ol (11.91

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

0.321 (0.4181
0.785 (0.4711
1.135 (0.6621
3.960 (0.8981
2.621 (0.8861
0.160 (0.1471
0.094 (0.0901

0.151 (0.2971
0.368 (0.3001
0.532 (0.4011

11.306 (0.9801
2.174 (0.8511
0.133 (0.1241
0.078 (0.0751

0.272 (0.3871
0.664 (0.4721
0.960 (0.4021

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06ENES

- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE:
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

0.667 (0.4231 0.344 (0.4331
1.629 (0.7951 0.840 (0.4411
2.353 (0.8961 1.214 (0.6951
1.620 (0.7941 0.836 (0.3681
0.678 (0.4191 0.350 (0.4361
0.042 (0.0401 0.021 (0.0201
0.024 (0.023) 0.013 (0.0121



ANALYSE DE
VARIANCE

INFL~ENCE DE 3 DDSES DE CAD DE 2 A"ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISDL HYPER"A6NESIEN

datl! : 84A
paraletre: S2
unite : leq/l00g
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1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

Xllk 49.250 52.390 51. 280 50.020 52.160 50.380 40.300 43.460 44.870 46.390 50.490 49.020
X12k 53.260 52.680 49.870 52.150 47.610 48.970 50.020 47.640 38.800 39.390 46.940 49.050
X13k 54.440 51.050 54.440 53.140 47.430 48.260 47.670 47.240 42.020 39.120 41. 650 47.7':')

X21k 52.810 54.700 49.960 52.210 50.130 53.660 38.630 42.470 49.400 50.230 38.050 38.BbO
X22k 52.340 52.310 50.770 51. 590 51.510 48.010 45.660 46.380 41.190 42.410 37.250 46.860
X23k 54.400 55.570 49.410 50.860 54.950 54.860 45.070 45.980 51. 520 51.530 45.560 49.030

2 - "OYENNES ET ECARTS RELATIFS

X... = 48.287

X1.. = 48.071 ( -0.45) X2.. = 48.504 ( 0.45)

X.1. = 47.963 ( -0.671 X.2. = 47.611 ( -1.40) X.3. = 49.288 ( 2.071

X.. 1 = 47.809 1 -0.99) X.. 2 = 48.766 ( 0.99)

X11. = 48.334 ( 0.10) X12. = 48.032 ( -0.53) X13. = 47.848 1 -0.911
X21. = 47.592 1 -1.44) X22. = 47.190 ( -2.271 X23. = 50.728 ( 5.05)

X1.1 = 47.917 ( -0.771 X1.2 = 48.226 ( -0.131 X2.1 = 47.701 ( -1. 221 X2.2 = 49.307 ( 2.11 )

X.11 = 47.277 ( -2.091 X.12 = 48.649 ( 0.75)
X.21 = 47.102 ( -2.461 X.22 = 48.120 ( -0.351
X.31 = 49.047 ( 1.571 X.32 = 49.530 ( 2.57)

X111 = 48.058 ( -o.m X121 = 47.750 ( -1.111 X131 = 47.942 ( -0.72)
X112 = 48.610 ( 0.671 X122 = 48.313 ( 0.051 X132 = 47.755 ( -1.10)
X211 = 46.497 ( -3.711 X221 = 46.453 ( -3.801 X231 = 50.152 ( 3.861
X212 = 48.688 ( 0.831 X222 = 47.927 ( -0.751 X232 = 51.305 ( 6.251

XIl = 52.933 ( 9.621 X12 = 51.308 ( 6.26) X13 = 50.661 ( 4.921
X14 = 45.043 ( -6.72) X15 = 44.739 ( -7.35) X16 = 45.040 ( -6.731

XIl = 48.100 ( -0.39) X12 = 47.888 ( -0.83) X13 = 47.246 ( -2.161
X14 = 49.122 ( 1.73) X15 = 48.362 ( 0.151 X16 = 49.007 ( 1.491
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

1 1· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRl (cvlI1
VR2 Icv2I1
VR3 (cv3I1

HO"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

2.2014bE+Ol
4. 74401E+00
3. 31bBBE+00

1. 91590E+01
1.00000

9.71
4.51
3.B)

5.441bbE+Ol
1.b4983E+00
3. 93572E+00

4.01950E+Ol
1.00000

15.31
2.7)
4.1l

2.bOlB7E+Ol (10.b)

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE~NTfSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE"fDOSEtSUBSID

0.153 (0.299)
O. B53 10.441l
1.225 (0.bB9)
3.481 (O. B80)
2.2Bl (0.8bO)
0.3b2 10.295)
O.Obl 10.059)

0.Ob2 10.199)
0.345 (0.284)
0.496 (0.380)

10.00B (0.975)
1.922 10.8251
0.305 (0.25b)
0.051 10.050)

0.129 10.2771
0.722 10.500)
1.037 10.b2b)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06ENES

- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE"fDOSEtSUBSID

0.307 (0.412) 0.141 10.290)
1.71b 10. B12) 0.7Bb (0.4b5)
2.466 (0.907) 1.129 (O. bbB)
1. 510 10.777) 0.b91 10.415)
O.b92 (0.415) 0.317 10.417)
0.110 10.104) 0.050 (0.049)
0.018 (0.0171 O.OOB 10.008)



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAD DE 2 AMENDE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE MAIS SUR VERTISOL HYPERMA6NESIEN

date : 841\
para.etre: T2 235
unite : eeq/l00g

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 0

1 llk 58.000 00.400 57.200 57.600 53.800 55.800 45.900 50.400 50.800 50.900 53.100 52.600
1 12k 57.500 59.800 54.900 55.000 52.000 53.000 52.900 51. 800 44.500 44.700 52.700 51.200
lm 55.900 57.300 56.800 56.400 50.700 51. 400 53.000 51.900 49.000 43.900 48.900 52.400

1 21k 56.400 5B.700 56.500 55.200 54.200 54.900 43.700 46.200 53.400 51.200 44.100 46.300
1 22k 55.500 57.800 54.400 55.200 54.500 52.500 49.000 50.100 47.100 48.000 45.000 53.500
1 23k 59.900 00.200 54.400 55.600 56.100 57.100 50.400 50.400 54.100 51. 900 50.900 52.300

2 - MOYENNES ET ECARTS RELATIFS

1 ... = 52.806

1 1.. = 52.925 ( O.23J X2.. = 52.686 ( -0.23l

1 .1. = 52.B29 ( 0.04) X .2. = 52.192 ( -1.l6J X.3. = 53.396 ( 1.12)

1 .. 1 = 52.456 1 -0.061 X.. 2 = 53.156 ( 0.66)

1 11. = 53.925 ( 2.121 1 12. = 52.500 ( -0.5B) 1 13. = 52.350 ( -0.86l
1 21. = 51. 733 ( -2.03l 1 22. = 51.883 ( -1. 75l 1 23. = 54.442 ( 3.10)

1 1.1 = 52.711 ( -O. lB) 1 1.2 = 53.139 ( 0.63) 1 2.1 = 52.200 ( -1.15) 1 2.2 = 53.172 ( 0.69)

1 .11 = 52.308 ( -0.94J X.12 = 53.350 ( 1.03l
1 .21 = 51. 667 1 -2.16l 1 .22 = 52. 717 ( -O. III
1 .31 = 53.392 ( Lill 1 .32 = 53.400 ( 1.13)

1 111 = 53.233 ( 0.81l 1 121 = 52.417 ( -0.74) 1 131 = 52.483 ( -0.61l
X112 = 54.617 ( 3.43l 1 122 = 52.583 ( -0.42) 1 132 = 52.217 1 -1.12)
1 211 = 51. 383 ( -2. b9J 1 221 = 50.917 ( -3.58) 1 231 = 54.300 ( 2.83l
1 212 = 52.083 ( -1. 37) 1 222 = 52.850 1 0.08) 1 232 = 54.583 ( 3.37)

XIl = 58.167 ( 10.15l 1 12 = 55.767 1 5.61l 1 13 = 53.833 ( 1.95)
X14 = 49.642 ( -5.99l X15 = 49.175 ( -6.88l 1 16 = 50.250 ( -4.84l

1 .1 = 52.967 ( 0.31 ) 1 12 = 52.800 ( -O.Oll 1 .3 = 52.617 ( -0.36)
1 14 = 53.550 t 1.41l X15 = 52.450 1 -o.m x 16 = 52.450 ( -0.67l
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3 - ANAL YSE DE LA IIAR! ANCE

CRITERES RETENUS
DISPOSITIFS EXPERIMENTAUX CONSIDERES

,--------------------------------------------------------------------------------------------------,· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VR1 (nII)
VR2 (c,,211
VR3 (cv31)

HD"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

1.05948E+OI
5.22500E+00
2.26053E+00

1. 22526E+OI
1.00000

6.21
4.31
2.8l

4.29560E+OI
6.97333E-OI
3.16607E+00

4.26536E+OI
1.00000

12.41
1. b)
3.4)

1.27222E+OI 6.8i

F OBSERVES ET PROBABILITES
- AMENDEMENT
- DOSE
- AMENDE~NT.DOSE

- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

0.097 10.2441
0.822 W.455l
2.658 (0.912)
1. 688 (0.7501
0.590 (0.4561
0.952 (0.402)
0.996 10.3851

0.024 10.1271
0.203 !O.181l
0.656 10.468)

12.648 (0.9831
0.421 10.471)
O. bBO 10.480)
0.711 10.4951

0.081 (0.2241
0.685 (0.482)
2.214 10.866)

F OBSERVES ET PROBABILITES
SI LES V. R. SDNT HOM06ENES

- AMENDE"ENT
- DOSE
- A"ENDEMENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

0.174 (0.319) 0.055 10.189)
1.479 10.764) 0.462 (0.362)
4.781 10.9881 1. 495 10.767)
1. 497 (0.7751 0.468 (0.4961
0.226 (0.3591 0.071 10.213)
0.365 (0.2991 0.114 (0.108)
0.382 (0.3101 0.120 10.113)



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 AMENDE"ENTS CALCIQUES DIFFERENTS
SUR UN~ CULTURE DE MAIS SUR VERTISOL HYPERMA6NESIEN

date : 84A
pardletre: S/T2
unite '.
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1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

XI1k 0.840. 0.867 0.897 0.868 0.970 0.903 0.878 0.B62 0.883 0.911 0.951 0.932
X12k 0.926 0.881 0.908 0.948 0.916 0.924 0.946 0.920 0.872 0.881 0.891 0.958
X!3k 0.974 0.891 0.958 0.942 0.936 0.939 0.899 0.910 0.847 0.891 0.852 0.911

X21k 0.936 0.932 0.884 0.946 0.925 0.977 0.884 0.919 0.925 0.981 0.863 0.839
X22k 0.943 0.905 0.933 0.935 0.945 0.914 0.932 0.926 0.875 0.884 0.828 0.876
X23k 0.908 0.923 0.908 0.915 0.980 0.961 0.894 0.912 0.952 0.993 0.895 0.937

2 - "OYENNES ET ECARTS RELATIFS

X... = 0.913

X1.. = 0.908 ( -0.611 X2.. = 0.919 ( 0.611

X .1. = 0.907 ( -0.681 X.2. = 0.911 1 -0.261 X.3. = 0.922 ( 0.94)

X.• 1 = 0.910 i -0.40l X.• 2 = 0.917 ( 0.401

X11. = 0.897 ( -1.811 X12. = 0.914 ( 0.081 X13. = 0.913 ( -0.101
X21. = 0.918 ( O.4bl X22. = O. 908 1 -O. 611 X23. = 0.932 ( 1. 981

X1.1 = 0.908 ( -0.601 X1.2 = 0.908 ( -0.b21 X2.1 ;: 0.912 ( -0.191 X2.2 = O.92b ( 1. 421

X.11 = 0.903 ( -1.151 X.12 = 0.912 ( -0.211
X.21 = O. 909 ( -O. 431 X.22 = 0.913 ( -0.091
X.:n = 0.917 ( 0.391 X.32 ;: 0.927 1 1.491

XIII = 0.903 ( -1.131 X121 = 0.910 ( -0.411 X131 = 0.911' ( -0.271
X112 = 0.891 ( -2.491 X 122 = 0.919 ( 0.571 X132 ;: 0.914 ( 0.061
X211 = 0.903 ( -1.161 X221 = 0.909 ( -0.461 X231 = 0.923 ( 1.041
X212 = 0.932 1 2.081 X222 = 0.907 1 -0.761 X232 = 0.940 ( 2.931

XII = 0.911 ( -0.311 X12 = 0.920 ( 0.741 X13 = 0.941 ( 2.981
X14 = 0.907 ( -0.721 X15 ;: O. 908 ( -O. 601 X16 = 0.894 ( -2.fJ91

X.1 = 0.906 ( -O. BOl X12 = 0.906 ( -0.821 X13 = 0.897 ( -1.861
X14 = 0.917 ( 0.391 X.5 ;: 0.922 ( 0.881 X16 = 0.934 ( 2.211
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

:--------------------------------------------------------------------------------------------------:
: Blocs pris sur les lignes : Blocs pris sur les colonnes : Carre latin. . .. . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI (cvl!)

VR2 (c,,2I)
VR3 (c..,311

HOHOGENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- AHENDEI'EIiT
- DOSE
- AHENDEHENTfDOSE
- SUBSIDIAIRE
- AHENDEHENTtSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- AHENDEHfDOSEfSUBSID

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOH06ENES

- AHENDEHENT
- DOSE
- AHENDEHtNT~DOSE

- SUBSIDIAIRE
- AHENDEHEIITfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- AHENDEHfDOSEfSUBSID

1. 95818E-03 4.8! 2. 12891E-03 5.11
1. 29478E-03 3.9) 3. 12790E-04 1. 9)
5. 65076E-04 2.b) 7.61474E-04 3.0)

8.09306E+00 8.81229E+00
1.00000 1.00000

1.148 10.706) 1.056 10.6851
0.720 (0.4991 0.b63 10.4711
0.703 (0.491) 0.647 10.4631
0.735 10.4341 3.044 10.8601
1.759 10.8061 1.305 10.7371
0.145 10.1341 0.107 10.1021
1.907 10.8321 1.415 10.7391

1.881 10.8271 1.780 (0.8151
1.180 1O.6S41 1.116 10.6641
1.153 10.676) 1.090 10.6551
0.797 (0.3801 0.754 10.3941
0.831 10.3691 0.786 10.3831
0.Ob8 (0.0661 0.Ob5 10.0631
0.901 10.4151 0.853 10.4361.

1.91983E-03

1.171 10.70S1
0.735 (0.4941
0.718 10.4961

4.8)



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A"ENDE"ENTS CALCIguES DIFFERENTS
SUR UME CULTURE DE "AIS SUR VERTISOL HYPER"A6NESIEN
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date : 84A
para.etre: CA/K62
unite :-

- DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc S bloc 6

X1H 0.115 0.146 0.105 0.091 0.107 0.109 0.121 0.126 0.102 0.085 0.087 0.O~6

X12k 0.089 0.099 0.120 0.112 0.111 0.102 0.093 0.098 0.133 0.118 0.087 O.OS:';
X13k 0.118 0.093 0.09B 0.098 0.106 0.109 0.111 0.109 0.119 0.125 0.099 0.OB3

X21k 0.OB7 0.088 0.100 0.100 0.110 0.101 0.134 0.120 0.089 0.090 0.103 0.101
X22k 0.090 0;097 0.113 0.104 0.099 0.107 0.097 0.098 0.122 0.106 0.102 0.09::
X23k 0.093 0.093 0.106 0.098 0.099 0.099 0.113 0.086 0.099 0.083 0.084 0.08:;

- "OYENNES ET ECARTS RELATIFS

X... = 0.102

X1.. = 0.105 ( 2.59) X2.. = 0.100 ( -2.59)

X.1. = 0.104 1 1.43) X .2. = 0.103 1 0.581 X .3. = 0.100 ( -2. OU

X.. 1 = 0.104 1 2.02) X .• 2 = 0.100 ( -2.02)

X11. = 0.106 1 3.311 X 12. = 0.104 1 1.251 X 13. = 0.106 ( 3.22)
X21. = 0.102 1 -0.451 X 22. = 0.102 \ -0.09) X23. = 0.095 \ -7.23)

X1.1 = 0.107 1 4.16) X 1.2 = 0.103 ( 1.03) X2.1 = 0.102 1 -o. lU 1 2.2 = 0.097 1 -5.071

X.11 = 0.105 1 2.551 X .12 = 0.103 ( 0.30)
X.21 = 0.105 1 2.16) X .22 = 0.101 ( -1.01l
X.31 = 0.104 1 1.351 X .32 = 0.097 1 -5.361

X111 = 0.106 ( 3.751 X 121 = 0.105 1 2.901 X 131 = 0.108 1 5.821
X112 = 0.105 1 2.87) r 122 = 0.102 ( -0.411 X 132 = 0.103 ( 0.621
X211 = 0.104 1 1.36) X221 = 0.104 ( 1.42) X231 = 0.099 ( -3.121
X212 = 0.100 1 -2.26) X222 = 0.101 1 -1.601 X232 = 0.091 (-11.34)

XIl = 0.101 1 -1.53) X12 = 0.104 1 1.40) X13 = 0.10S 1 2.'59)
X14 = 0.109 1 6.19) X15 = 0.106 1 3.42) X16 = 0.090 1-12.06)

X111 = 0.106 1 3.82) X.2 = 0.102 1 -0.60) 1 .3 = 0.103 1 0.99)
X.4 = 0.097 ( -5.321 X.5 = 0.103 ( 0.21l XI6 = 0.103 ( 0.90)
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3 - ANAlYSE DE LA VARIANCE

1 1· .
DISPOSITIFS EXPERI"EHTAUX CONSIDERES

CRITERES RETENUS
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUELLES
VRI lcvl%)
VR2 Icv2I1
VR3 icv3I)

HO"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

2.9153BE-04
7. 42692E-05
6. 78582E-05

1. 20989E+01
1.00000

16.71
9.41
8.01

3. 72654E-04
1.23707E-04
5. 79704E-05

1. 7b651E+Ol
1.00000

18.91
10.91
7.41

3.36101E-04 (17.91

F OBSERVES ET PROBABILITES
- A"ENDEIlENT
- DOSE
- A"ENDEIlENTfDDSE
- SUBSIDIAIRE
- A"ENDEIlENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

1.737 (0.8031
0.276 (0.2351
0.480 (0.3701
4.146 (0.9041
0.231 (0.360)
0.514 (0.3911
0.079 (0.075)

1.359 (0.7461
0.216 (0.1911
0.375 (0.3041
2.489 (0.9261
0.271 (0.3871
0.602 (0.440)
0.091 (0.0871

1.506 (0.7681
0.239 (0.2091
0.416 (0.330)

F OBSERVES ET PROBABILITES
SI LES Y.R. SONT H~06EMES

- MENDEJŒNT
- DOSE
- A"ENDE"ENTfDDSE
- SUBSIDIAIRE
- A"ENDEIlENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

3.205 (0.924) 2.659 (0.8951
0.509 (0.3911 0.423 (0.3371
0.885 (0.422) 0.734 (0.4891
1.949 (0.8351 1.617 (0.7931
0.099 (0.249) 0.092 (0.2281
0.221 (0.195) 0.193 (0.166)
0.033 (0.032) 0.028 (0.027)



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 MENDE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPER"A6NESIEN

date : 84A
para.etre: RAP2
unite :-
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1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

Xllk 173.571 113.556 194.615 176.429 322.500 383.846 265.333 286.667 192.609 218.095 184.815 172.857
X12k 310.588 248.571 224.091 322.500 261. 667 346.429 496.000 337.143 274.286 194.500 220.952 172. 857
X13k 360.000 252.500 234.348 250.000 427.273 318.000 314.667 360.000 180.435 167.826 195.714 188.400

X21k 308.235 258.095 247.500 246.190 261. 053 483.636 254.000 280.667 271.667 261. 053 188.000 166.522
X22k 288.333 259.000 386.923 242.857 392.308 316.667 347.692 353.077 176.522 279.333 204.444 192.917
X23k 224.167 289.474 195.600 157.187 494.545 494.545 111. 000 206.818 318.750 283.333 250.556 179.630

2 - "OYENNES ET ECARTS RELATIFS

x ••• = 266.888

X1.. = 259.546 ( -2.751 X2•• = 274.230 ( 2.751

X.1. = 246.313 ( -7.711 X.2. = 285.402 ( 6.941 X.3. = 268.949 ( 0.771

X.. 1 = 270.966 ( 1.531 X.. 2 = 262.810 ( -1.531

X11. = 223.741 (-16.171 X12. = 284.132 1 6.461 X13. = 270.764 ( 1.451
X21. = 268.885 ( 0.751 X22. = 286.673 ( 7.411 X23. = 267.134 1 0.091

X1.1 = 268.526 ( 0.611 X1.2 = 250.565 ( -6.121 X2.1 = 273.405 ( 2.441 X2.2 = 275.056 ( 3.061

X.11 = 238.658 (-10.581 X.12 = 253.968 ( -4.841
X.21 = 298.651 ( Il.901 X.22 = 272.154 ( 1.971
X.31 = 275.588 ( 3.261 X.32 = 262.309 ( -1.721

1 111 = 222.241 (-16.731 X121 = 297.931 ( 11.631 1 131 = 285.406 ( 6.941
X112 = 225.242 (-15.601 X122 = 270.333 ( 1.291 X132 = 256.121 ( -4.031
X211 = 255.076 ( -4.431 X221 = 299.370 ( 12.171 1 231 = 265.770 ( -0.421
X212 = 282.694 ( 5.921 X222 = 273.975 ( 2.661 X232 = 268.498 ( 0.601

1 11 = 257.174 ( -3.641 X12 = 239.853 (-10.131 X13 = 375.206 ( 40.591
X14 = 301.089 ( 12.Bl1 X15 = 234.867 (-12.001 X16 = 193.139 (-27.631

1 .1 = 283.674 ( 6.291 1 .2 = 265.254 ( -0.611 1 .3 = 235.220 (-11.871
X.4 = 258.939 ( -2.981 X.5 = 279.508 ( 4.731 X.6 = 278.733 ( 4.441
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3 - ANALYSE DE lA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

1 •· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre 1atin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

VARIANCES RESIDUEllES
VRI (cvl I)

VR2 (cv2I)
VR3 Icv3I)

HO"06ENEITE DES Y.R.
KI 2 DE BARTlETT
PROBABilITE DU KI 2

6. 83148E+03
1. 9541 OE+03
3. 28803E+03

4. 26797E+00
1.00000

31.0)
16.6)
21.5)

1.57316E+04
1. 76574E+03
3. 32570E+03

1.60693E+Ol
1.00000

47.0)
15.7)
21.6)

7.54930E+03 (32.6)

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTtDOSE
- SUBSIDIAIRE
- A"ENDE"ENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE"tDOSEtSUBSID

0.568 (0.464)
1. 353 (0.724)
0.619 (0.449)
0.613 (0.474)
0.526 (0.481l
0.833 (0.450)
0.110 (0.104)

0.247 (0.371l
0.588 (0.432)
0.269 (0.231l
0.678 (0.452)
0.520 (0.484)
0.824 (0.454)
0.109 (0.103)

0.514 (0.488)
1.225 (0.689)
0.561 (0.416)

F OBSERVES ET PROBABILITES
SI lES V.R. SONT HO"OGENE5

- A"ENDE"ENT
- DOSE
- ,AftENDE"ENTtDOSE
- SUBSIDIAIRE
- A"ENDE"ENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE"tDOSEtSUBSID

0.849 (0.364) 0.477 (0.500)
2.022 (0.859) 1.137 (0.671l
0.926 (0.405) 0.520 (0.397)
0.262 (0.383) 0.147 (0.296)
0.379 (0.452) 0.213 (0.349)
0.599 (0.442) 0.337 (0.280)
0.079 (0.076) 0.044 (0.043)



ANALYSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 A~ENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE "AIS SUR VERTISOL HYPER~A6NESIEN

date : 84A
paraletre: PHE2
unite :-
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1 - DONNEES OESERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

Xllk 6.000 5.900 5.900 5.700 6.100 6.000 6.100 5.900 5.800 5.900 6.100 6.000
X12k 6.200 5.800 5.900' 5.800 6.100 6.100 6.300 6.200 6.000 5.900 6.100 5.900
X13k 6.000 5.800 5.900 5.900 6.000 6.200 6.000 5.900 5.800 5.900 8.500 S.800

X2H 6.000 5.900 6.000 6.000 5.900 6.000 6.000 5.800 5.900 6.100 6.300 5.800
X22k 6.000 6.000 6.000 6.100 6.100 6.100 6.100 6.200 6.200 6.400 6.000 5.700
X23k 5.800 6.100 5.900 5.900 6.300 6.200 5.900 6.100 6.100 6.100 6.100 5.900

2 - "OYENNES ET ECARTS RELATIFS

X... = 6.033

X1.. = 6.039 ( 0.09) X2.. = 6.028 ( -0.091

X.1. = 5.962 ( -1.17J X.2. = 6.050 ( 0.281 X.3. = 6.087 ( 0.90)

X.. 1 = 6.094 ( 1.0l! X.• 2 = 5.972 ( -1.0ll

X11. = 5.950 ( -1. 381 X12. = 6.025 ( -0.141 X13. = 6.142 ( 1.801
X21. = 5. 975 ( -O. 971 X22. = 6.075 ( 0.691 X23. = 6.033 ( -0.001

X1.1 = 6.156 ( 2.031 X1.2 = 5.922 ( -1.841 X2.1 = 6.033 ( -0.001 X2.2 = 6.022 ( -0.181

X.11 = 6. 008 ( -O. 4l! X.12 = 5.917 ( -1.931
X.21 = 6.083 ( 0.831 X.22 = 6.017 ( -0.281
X.31 = 6.192 ( 2.621 X.32 = 5.983 1 -0.831

X111 = 6.000 ( -0.551 X121 = 6.100 ( 1.101 X131 = 6.367 ( 5.521
X112 = 5.900 ( -2.211 X122 = 5.950 ( -1. 381 X132 = 5.917 ( -1.931
X211 = 6.017 ( -0.281 X221 = 6.067 ( 0.551 X231 :: 6.017 ( -0.281
X212 = 5.933 ( -1.661 X222 = 6.083 ( 0.831 X232 = 6.050 ( 0.281

XIl = 5.958 ( -1.241 X12 = 5.917 ( -1. 931 X13 = 6.092 ( 0.971
X14 :: 6.042 ( 0.141 X15 = 6.008 ( -0.411 X16 = 6.183 ( 2.491

XIl = 6.117 ( 1. 381 X12 = 6.158 ( 2.071 X13 = 5.958 ( -1. 241
X14 :: 5.958 ( -1.241 X.5 :: 5.992 ( -0.691 X.6 = 6.017 ( -0.281
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI~ENTAUX CONSIDERES

,-------------------------------------------------------------------------------------------------_.· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin
· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

0.020 (0.1161
0.880 10.HOI
0.388 (0.3111

VARIANCES RESIDUELLES
VRl ln Il)
VR-2 (n24l
VR3 icv3I1

HO~06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILiTE DU KI 2

F OBSERVES ET PROBABILITES
- AllENDEliENT
- DOSE
- AIlENDEIlENTtDOSE
- SUBSIDIAIRE
- AIlENDEIlENTtSUBSIDIAIRE :
- DOSE*SUBSIDIAIRE
- AIlEMDElltDOSEtSUBSID

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06EMES

- AIlEMDEIlENT
- DOSE
- AIlENDEIlEMTtDOSE
- SUBSIDIAIRE
- AIlEMDEIlENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- AIlENDEIl*DOSEtSUBSID

1. 06933E-01 5.41 1. 11733E-OI 5.51
2. 2355bE-Ol 7.8! 6. 48889E-02 4.21
9.44889E-02 5.11 1. 2b222E-Ol 5.91

1. 80561E+00 7.67108E-Ol
1.00000 1.00000

0.021 (0.1191 0.020 iO.1161
0.923 (0.4131 0.884 (0.4291
0.407 (0.3251 0.389 (0.313)
1.203 (0.6761 4.144 (0.9041
2.352 (0.8661 1. 761 (O. B061
0.363 (0.2961 0.272 (0.2331
0.901 /0.4221 0.675 (0.4771

0.020 (0.1161 0.019 (0.1151
0.879 (0.4251 0.864 (0.4311
0.387 (0.3131 0.380 (0.3091
2.393 10.8761 2.353 10.8721
1.978 (0.8381 1.944 (0.8341
0.305 (0.2571 0.300 (0.2541
0.758 (0.4781 0.745 (0.4841

1.12167E-Ol 5.61



ANAUSE DE
VARIANCE

INFLUENCE DE 3 DOSES DE CAO DE 2 AMENDE"ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE MAIS SUR VERTISOL HYPER"A6NESIEN

date : 84A
paraletre: PHK2
unite :-
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1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc b

X11k 4.900 4.700 4.800 4.000 4.900 4.800 5.000 4.800 4.900 4.900 4.900 4.900
X12k 5.000 4.700 4.700 4.700 4.900 5.000 5.100 5.000 4.800 4.900 4.900 4.900
X13k 4.900 4.800 4.700 4.800 5.000 5.000 4.900 4.800 4.700 4.700 4.700 4.700

X21k 4.900 4.800 4.900 4.800 4.700 4.900 4.800 4.800 4.900 5.000 5.200 4.900
X22k 4.900 4.900 4.900 4.900 5.000 4.900 5.000 4.900 5.000 5.200 4.800 4.600
X23k 4.800 4.900 4.700 4.900 5.000 5.000 4.800 5.000 5.000 4.900 4.900 4.900

2 - ~OYENNES ET ECARTS RELATIFS

X... : 4.872

X1.. : 4.844 ( -O. 57l X2•. : 4.900 ( 0.571

X.1. : 4.862 ( -0.201 X.2. : 4.900 ( 0.571 X.3. = 4.854 ( -0.37l

X.. 1 : 4.886 ( 0.291 X•• 2 : 4.858 ( -0.291

X11. : 4.842 ( -0.631 X12. : 4.883 ( 0.231 X13. = 4. 808 ( -1. 311
X21. = 4.883 ( 0.231 X22. : 4.917 ( 0.911 X23. = 4.900 ( 0.57l

X1.1 = 4.872 ( 0.001 X1. 2 = 4.817 ( -1.141 X2.1 = 4.900 ( 0.57l X2.2 = 4.900 ( 0.571

X.11 : 4.900 ( O.57l X.12 = 4.825 ( -0.971
X.21 = 4.917 1 0.911 X.22 = 4.883 ( 0.231
X.31 = 4.842 ( -0.631 X.32 = 4.867 ( -0.111

XIII : 4.900 ( 0.571 X121 : 4.900 ( 0.571 X131 : 4.817 ( -1.141
X112 = 4.783 ( -1. 821 X122 = 4.867 ( -O. III X132 = 4.800 ( -1.481
X211 = 4.900 ( 0.571 X221 : 4.933 ( 1.251 X231 : 4.867 ( -0.111
X212 = 4. 867 ( -O. 11 1 X222 = 4.900 ( 0.57l X232 = 4.933 ( 1.251

XIl = 4.850 ( -0.461 X12 = 4.783 ( -1.821 X13 : 4.925 [ 1. oel
X14 = 4.908 ( 0.741 X15 = 4.908 ( 0.741 X16 = 4.858 ( -0.291

X.1 = 4.958 ( 1.771 X.2 = 4.808 ( -1.311 X.3 = 4.808 ( -1.311
X.4 = 4.875 ( 0.06i X.5 = 4.892 ( 0.401 X16 = 4.892 1 0.401
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

,-------------------------------------------------------------------------------------------------_.. .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin. . .

------------------------------_._------------------------------_._------------------------------_._-------------------------------

VARIANCES RESIDUELLES
VRI Inltl
VR2 (cv211
VR3 (cv311

HO"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTtDOSE
- SUBSIDIAIRE
- A"ENDE"ENTtSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06ENES

- MENDE"ENT
- DOSE
- MENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

1.92222E-02 2.81 1.B0889E-02 2.81
1.05556E-02 2.11 3. 55556E-03 1. 21
8.08889E-03 1.81 9.48889E-03 2.01

4.07842E+00 4.90214E+00
1.00000 1.00000

2.890 10.9021 3.071 (0.912)
0.744 (0.4891 0.791 10.4681
0.311 10.2601 0.330 (0.2741
1.316 10.6961 3.906 10.8961
1.717 10.8011 1.464 10.7641
1.872 (0.8271 1.595 10.7781
0.429 10.3391 0.366 (0.2981

4.344 (0.9601 4.504 (0.9641
1.119 10.6651 1.160 10.6781
0.467 10.3651 0.484 10.3751
1.086 (0.6971 1.126 (0.7061
1.086 10.6971 1.126 10.7061
1.184 10.6851 1. 227 10.6981
0.272 (0.2331 0.281 10.2401

1. 42222E-02

3.906 10.9411
1.006 (0.6181
0.420 (0.3321

2.41
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERI~ENTAUX CONSIDERES

,--------------------------------------------------------------------------------------------------,· .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre 1atin· . .· . .------------------------------- -------------------------------- -------------------------------- --------------------------------

3.906 (0.9411
1.006 (0.618)
0.420 (0.332)

VARIANCES RESIDUELLES
VRI (nII)
VR2 (cv2I)
VR3 Icv3t)

HO"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- A~ENDE~ENT

- DOSE
- A"ENDE~ENTIDOSE

- SUBSIDIAIRE
- A"ENDE~ENTISUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- A"ENDE~tDOSEtSUBSID

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"06ENES

- A"ENDE~ENT

- DOSE
- A"ENDE"ENTtDOSE
- SUBSIDIAIRE
- A"ENDE~ENTISUBSIDIAIRE :
- DOSEISUBSIDIAIRE
- A~ENDE~fDOSEfSUBSID

1.92222E-02 2.8) 1. BOB89E-02 2.8)
1•05556E-02 2.1l 3.5S556E-03 1. 2)
8.08889E-03 1. 8) 9.48889E-03 2.0)

4.07842E+00 4.90214E+00
1.00000 1.00000

2.890 10.902) 3.071 (0.9121
0.744 (0.489) 0.791 (0.468)
0.311 10.2601 0.330 (0.274)
1. 316 (0.696) 3.906 (0.896)
1.717 10.801l 1.464 (0.764)
1.872 (O.827l 1.595 10.778)
0.429 (0.339) 0.366 (0.298)

4.344 (0.9001 4.504 10.904)
1.119 10.665) 1.160 10.6781
0.467 (0.3651 0.484 (0.3751
1.086 10.697l 1.126 10.706)
1.086 (0.6971 1.126 (0.7061
1.184 (0.685) 1.227 (0.6981
0.272 (0.2331 0.281 (0.240)

1. 42222E-02 2.4)



~":" : ....... "....
Mr1M~ :::: ~t

SUR ~NE CULrUR~ JE ~A!S SUR VERTI;CL ~{PER~AS~ESIEN

1 - ~CSNEES ŒBSER'}EES

bloc 1 Di >Je -~

!.050

f, c..,,."
... "'L·o'

1. :50
1.020

0.820

0. '190

1.000
! .)00
0.840

v.8·:0
i i',=;-)
.... ·.' ...·v

1.1:)0 0.950
0.950

.-. 1"'.1:',-',
'..;. "";'.}

0.920

G.S~O

0.870

0.320

1. ('5;)
0.150
~ ;-,:::ti.. '.' .........

0.32Ci

.-. ~ ....
'J. ';'f'.,:

(:.920
1 ",,!"
;. • .:. }!,,'

'j '=~rj
V. l..'; V

10::2:::

1. O~O ~ j'; ..... (;

1. ,i"\;

,- ",,::,,
~~:. "7";';:

1.. =

=

':. :59

t ~:':i
... ·.;,,'i -3.23:

j = 0.944 ( -:). 74;

X 11. = 1. G~ 4 ( 6.58 f

,~ 211 = 0.917 ( -3.5S)

x .., = :).959 0.74:

:~ ::. = 0.973 2.291
X 13. = 0.9GO -5.42)

'1 , ~ _

.\ .... ~ - G.945 { 1.2 = (1.973 ""1 .1"'1.'
.:.. f.~; X 2.1 :: -D.BO; , ., ., .\ ".L - 0.944 :. -:}.74)

x • 11 =
'::. =• "4o

,~.S'81 ( 3.:;8)
::. '143 ( -0.86:'

x ~ '} =
X • Li. =

0.951 -0.(7)
0.993 4.3.r~

~ !;.,~
•••.; .. J

., 111 =
Ai ......

~ 112 =
X 21: =
t 21: =

l M4 =

0.135

'J. ~29

.. !'''''''l'''.). '7,.t
-., ~"""Y

'j. 11 .)

c: :,,::~\
.,; ... 1 ;

-1.74)
: -5.W

-,., ~~~

.....'''; #

'0' '70 \....... /

X 12! =
X 122 =
t 2:: =
( 222 =

(~5 =

x 1'!2 =
t. :15 =

0.907
1. 018
0.980
0.967

( -4.71)
7.02}
2. 0 9j

1. 59)

-0.42:
-4.28)

x :31 =
~ 132 =
t 231 =
~ 232 =

:< ~3 =
,( L6 =

X !Il3 =
t:'lé =

0. %2
0.898
0.917
.'., ., ...,
'.). 1 Ci

0.963 {
0.917 {

-5.24)
-5.59!
-3. bbl

2.90j

1. 24)

.'. :';i,.';
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERIKE~TAUX CONSIDERES

,--------------------------------------------------------------------------------------------------,. .
: Blocs pris sur les liqnes : Blocs pris sur ies colonnes Carre latin

.:-------------------------------:--------------------------------:--------------------------------:--------------------_!_---------:

VARIANCES RESIDUELLES
VRl (cdZi
VR2 ÎCi2!l
VR3 (cv3:)

HOMOGENE!TE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

1.9854IE-02
O. 90553E -'J3
9.31583E-03

3. 95û4ûE +'30
0.00000

14.8)
8.71

10.1)

2.26854E-02
7.33583E-03
9. 22983E-03

5.24470E+OO
0.00000

15. al
9.0)

10.1)

2.1H81E-e2 15.4) -

F OBSERvES ET PROBABILITES
- Al'!ENDEl'!ENT
- DOSE
- Al'!ENDEl'!ENTIDDSE
- SUBSIDIAIRE
- Al'!ENDEl'!ENTtSUBSIDIA!RE :
- DOSEtSUB5IDIAIRE
- Al'!ENDEl'!fDOSEtSUBSID

0.197 :0.335)
0.955 (0.4401
1.594 (o. na)
0.523 \0.494)
0.358 ((J.438)
1.050 (0.634>
1. 316 (O.714l

0.172 \0.316)
,~. 749 (0.4871
1.395 i:O.734)
0.492 (0.482)
0.361 (0.440)
1.000 (0.6371
1.328 (O.7l7i

0.182 (0.323)
0.792 10.468)
1.475 (0.748l

F OBSERVES ET PROBAE!LITES
SI LES V.R. SONT HDl'!DGENES

- A1'lENDEl'!ENT
- DOSE
- AMENDEl'!ENTIDDSE
- SUBSID:i"IRE
- Al'!ENDEl'!ENTi5UB5IDIAIRE :
- DOSEiSUBSIDIAIRE
- A"ENDEM+DOSEtSUBSID

0.294 (0.403) 0.271 (0.389)
1.278 (O.713l 1.178 (0.684l
2.381 (0.999) 2.194 1O.880l
0.272 (0.389l 0.250 10.3751
0.251 fO.370l 0.231 (0.3621
0.736 (0.488) 0.b78 (0.483)
0.922 fa.4(7) 0.350 (0.437J



.iN;USE DE
VA?:~NCE

annee:1984

INFLUENCE GE 3 Da SES DE CAO DE 2 AMENDE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE l'lAIS SUR VERTISOL H'IPER~~SNESIEN

d~te : l'?84A
paraletre: NAiJA
unite : teQ/I00Q

249

1 - DûNNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 ~loc 4 010c 5 ~],JC b

1 l1k 0.870 1.220 1. 130 1.300 0.610 0.700 0.780 0.610 0.700 0.700 0.610 0.520
X 12k 0.610 0.570 a.b10 0.780 'J.540 0.610 0.570 0.610 0.610 0.830 0.570 0.520
1 13k 0.650 0.ôl0 0.570 0.bl0 0.570 0.610 0.610 0.570 0.700 0.650 0.700 0.830

X 'H' 0.610 0.650 1.260 1.ÜCO 0.650 0.610 0.610 0.610 0.650 O. 700 0.870 0.650~.~

X 22k 0.610 0.610 0.610 0.740 0.740 0.570 0.520 0.520 0.870 0.780 0.700 0.52')
~ 23k 0.700 0.830 0.380 0.510 0.910 ~.740 0.610 0.610 0.700 0.780 {l.Si'0 0.540

2 - Mü,ENNES ET ECARTS RELATIFS

· = 0.636A ...

~ ! = 0.691 ( 0.65) 1 '1 0.68:2 ( -0.65)"', .=

· \ = 0.776 ( 13.09) X " = 0.634 ( -7. S7l X .3. = 0.6.18 ( -S. S1)• .i..

1 1 = 0.683 ( -0.49) X .. 2 ;:: 0.b89 ( 0.49), ...

1 11. ;:: 0.913 1 18.421 X '" = 0.619 ( -9.76) X 13. = 0.640 , -6.72)....
X 21. = 0.739 ( 7.i31 X ~r:: ;:: 0.649 ( -5.381 X 23. ;:: 0.657 ( -4.29)".J..

1 1. ! = () • 11 ( -2.751 X 1.2 ;:: O.7H , 4.05) X 2.1 = 0.ô98 ( 1. lBI X 2.2 = 0.665 ( -3.08i~.QOI \

X .11 ;:: D.779 ( 13.56) X .12 = 0.773 ( 12.59)
f ." ;:: 0.630 ( -8.18) X .,1) - 0.638 ( -6.96)• ... ."'.. -
X .31 ;:: 0.639 ( -6.84) X 1" - 0.658 ( -4.17l...,,'" -

X 1! 1 ;:: 0.783 ! lU?! X 121 ;:: 0.585 (-14.74) X 131 = 0.633 1 -7.691
X 112 = 0.842 ( 22.01) X 122 = a.653 ( -4.781 X 132 ;:: 0.647 ( -5.751
X ".. ;:: O.77S ( 12.961 X 221 ;:: 0.675 ( -1.62) X 231 ;:: 0.6.5 ( -S.HI.. 11

X 212 ;:: 0.703 ( 2.51l X 222 = 0.623 ( -9.151 X 232 ;:: 0.669 ( -2.59>

X Ll ;:: 0.712 ( 3.72) X
.., = 0.792 1 15.3BJ X L3 = 0.655 ( -4.53)l.:

X L~ = 0.é03 H2.191 X L5 = 0.723 ( 5.301 X L6 = 0.633 ! -7.69)

X ~1 = 0.773 ( 12.59) X ~2 = 0.769 ( 12.1ll X "3 = 0.712 ( 3.72)
X 114 = 0.594 !-l3.401 X 1'15 = 0.b37 ( -7.21l X 1'l6 = _O. ô33 ( -7.811

.-
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3 - HNALfSE DE LA VARiANCE

CRITERES RETENUS
DISPOSITIFS EXPER!MENT~UX CONSIDERES

~ 1. .
: Blocs pris sur les liqnes : Blocs pris sur les colonnes Carre latin

,---------------------------- 1 --------------- 1 1 1, . . . .
VARIANCES RESIDUELLES

'1Rl (cv 1%1
Il IR2 !cv2li
VR3 !cv3l1

HO~06ENEITE DES V.R.
KI 2 nE BARTLETT
PROBAB!LITE DU KI 2

4.707b2E-02
1. 04567E-02
7.6Bû67E-03

1. 77697E+'J!
r}.OOOOO

3!.6i
14.9)
lZ.BI

4.47129E-û2
9.8BOOOE-03
7. 79600E-û3

1. 6724!E+Ol
0.00000

30.8)
14.5)
12. q)

4. 15731E-02 29,7)

F OESERVES ET PROBABILITES
- A!'!ENDE~ENT

- ~CSE

- AMENDEMENT*DOSE
- SUBSIDIAIRE
- A~ENDE!'!ENT+SUBSIDIA!~E :
- DOSE+SUBSIDIAIRE
- AMt~DE"+DOSE+SUBSID

0.030 IO.I421
3.104 (0.9391
0.403 HL 322)
0.077 /11 ?i?1......... ~,
3.750 !O.939j
0.124 (0.116l
1.191 (0.679)

0.032 \0.1461
3.268 (0.9461
0.424 :0.336)
O.OBI (0.2181
3.1194 (0.937)
'J.122 (0.1141
1.174 (0.6741

0.034 (0.151)
3.514 (0.956)
0.456 (0.3551

F OBSERVES ET PROBABILITES
SI LES V.H. SONT HO"06ENES

- fi!ŒNDEllENT
- DOSE
- A~ENDEMENTIDOSE

- SUBSIDIAIRE
- AXENDE~NT+SUBSIDIAIRE :
- DOSE+SUB5IDIA!RE
- A"ENDEM+DOSE+SUBSID

0.060 10.197) 0.062 (0.201)
6.161 (0.996) 0.416 (0.9961
0.799 10.459) 0.832 !O. 444)
0.034 (0.1511 0.035 (0.154)
1.214 (0.7251 1.265 <O. 735J
0.040 lO.0391 0.042 10.0411·
0.386 (0.313) 0.402 lO.323!



ANAUSE DE
VARIANCE
annee:1984

INF~UENCE DE 3 DOSES DE CAO DE 2 ~MÉNDE~ENTS CALCIQUES DIFFEnENTS
SUR UNE CULTURE DE MAIS SUR VERTISGl HYPERMA6NESIEN

date : 198~A 251
paraletre: CATtA 1
uni te : (TIf.) 1~J

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 hloc 3 bloc 4 bloc " hloc 6<J

Xllk 7.780 8.780 7.090 7.190 7.240 7.090 6.340 6.590 5.890 5.290 5.590 5.390
X12k 7.090 il.B90 7.240 il. 940 6.b90 7.140 5.990 6.290 6.740 6.790 5.740 5.bOO
X.m 7.040 6.740 6.990 6.490 6.990 7.190 il.390 6.590 6.140 6.190 5.7~0 5.340

X 2H 6.190 6.690 6.990 7.240 6 Q.'!\ 6.490 6.300 6.540 6.290 6.040 7.830 5.940• ..,..,t,;

X 22k 7.140 6.690 6.940 6.790 7.390 6.990 6.090 6.090 7.980 6.990 5.790 5.740
X 23k 6.840 7.0'10 7.190 7.630 6.440 6.290 6.740 6.290 5.740 5.590 5.590 5.640

2 - MOYENNES ET ECARTS RELATIFS

X ... = 6.587

1 1.. = 6.590 ( 0.03) y '1 - 6.585 ( -0.03i" .... -

X 1 : 6.é52 \ 0.97) X .,
: 6.657 ( 1.051 v l' : 6.454 -2.D2)... .... • • .J •

1 .. 1 = 6.639 i 0.79) X .. 2 : 6.536 \ -0.791

XIL = 6.688 1 1. 531 X12. = 6.595 ( 0.111 X13. = 6.486 1 -1. 54)•
X21. = 6.615 ( 0.421 X 22. = 6.718 ( 1. 991 X23. = 6.422 ( -2.5'))

1 LI = 6.595 ( 0.11J 1 1. 2 : 6.584 { -0.051 X2.1 = 6.684 ( 1. 46) X., .,
= 6.487 , -1. 5311..1. \

X.11 = 6.697 ( 1.67l X.12 = 6.606 ( 0.281
X.21 = 6.735 ( 2.241 X .,., - 6.578 t -O. J4j...1. -

X .31 = 6.4B6 ( -1.54) X '!? - 6.422 ( -2.501.>J ... -

1 111 = 6.b55 ( 1.02] X121 = 6.582 ( -0.091 • 131 : 6.548 ( -0.59)A

X112 = 6.722 i 2.041 X122 = 6.b08 ( 0.321 X!32 = 6.423 ( -2.491
1 211 = 6.740 ( 2.311 X221 = 6.888 1 4.571 X231 = 6.423 ( -2.49l
X212 = 6.490 ( -1.481 X222 = 6.548 ( -0.591 X232 = 6.422 ( -2.52l

XLI = 7.080 1 7.48) XL2 = 7.060 ( 7.17) XL3 = 6.898 ( 4.72)
XL4 = 0.353 ( -3.55l X L5 = 6.306 ( -4.28) XL6 = 5.827 H1.541

X111 = 6.982 ( 6.001 XMl = 6.527 ( -0.91l X113 = 6.619 ( 0.48}
X1'14 = 6.465 ( -1. 86) X fl5 = b.557 ( -0.471 X116 = . 6.374 ( -3.241
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EIPERIl'!ENTAUl CONSIDERES

._-------------------------------------------------------------------------------------------------.. .
: Blocs pris sur les liQnes : Blocs pris sur les colonnes Carre latin

1 ------------------------_._-------------------- • • •

• • • 1 •

VARIAnCES RESIDUELLES
VRI (u 1Zl

HD~05E~EITE DES V.H.
~r 2 DE BARTLETT

.• ?ROBABILITE DU KI 2

5.1799SE-Ùl
1. 54582E-Ol
1. 15678E-Ol

1. 23012:+01
O. "0000

10.9l
6.0)
5.2)

1. 02301E+ûO
5.54789E-û:
1. 3549aE-01

2. 63493E+OI
0.00000

15.4)
3.6)
5.6l

5. 14240E-Ol

F JBSER~ES ET PROBABILITES
- Al'!ENDEMEtH
- ~OSE

- A~ENDEMENTtDOSE

- 5:JBSID!A!RE
- HMENDE~ENTiSUBSIDIAIRE :
- DOSEiSUSSIDIAIRE
- AMENOE!1iûOSEfSUBSIO

0.001 (0.0221
0.618 (O.448l
0.142 10.132)
t .,C:7 (0.686lJo • .i.WI

1.355 lO.746l
0.119 (0.112)
0.943 10.4(5)

0.000 {û;û17)
0.313 (0.262)
0.072 (O,070l
3.502 (0,881 )
1.157 (O.708l
0.101 (0.0971
0.805 (0.4621

. 0.001 (0.0221
0.623 !0.451)
0.143 (0.133)

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOMOGENES

- AMENDEMENT
- DDSE
- AMENDEMENT*DOSE
-.5UBSID:AIRE
- A!1ENDE"ENTiSUBSIDIAIRE :
- DOSEfSUBSIDIAIRE
- A"ENDE~fDûSEtSUBSID

0.001 10.J29) 0.001 (0.023)
1.141 10. b721 0.604 (0.4761
0.262 (0.2261 0.153 \0.141 j

0.693 (0.414) 0.403 (0,4641
0.559 (0.465) 0.325 lO.422)
0.049 (0.048) 0.028 (O. (27)
0.389 10.315) 0.226 (0.199)



tlNAL'l5E DE
VARIANCE
annee: 1984

INFLUENCE DE 3 DOSES DE CAO DE 2 ~MENDE~ENTS CALCiQUES DIFFERENTS
SUR UNE CULTURE DE ~AIS SUR VERTISOL HïPER~A6NESIEN

date : 1984A
paralet~e: M6T~ 253
unite : !eq!100q

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

1 11k 131.300 115. bOO 106.bOO 111. 500 124. ~OO 119.500 I! 4.600 105.500 101.400 103.000 111. 300 116.200
X 12k 139.500 109.QOO 126.100 139.200 119.500 142.500 112.900 123.600 112.900 112.900 115.400 m.500
X m 10a.200 114.800 104.900 10a.200 131. 000 129.400 112.100 101.400 91. S'JO 92. ~OO 8B.200 103.000

'1 Z!k 123.000 121. 400 123.000 134.500 114.600 122.SÛO 106.300 100.600 108.000 120.300 192.700 106.300,\

X 22k 118.900 109.000 138.400 130.200 136.900 12B.51JO 113.700 117.000 132.600 168.800 101. ';00 103.000
v 23k llB.l00 124.700 122.800 134.400 4r" ~nn 122.800 99.800 116.200 10B.300 111. 300 114.600 125.200• LJ.l. , ••

2 - MOYENNES ET ECARTS RELAi!F5

X ... = 118.661

X 1.. = 114.442 ( -3.561 X 2.. = 122.3Bl ( 3.Sbl

X .1. = 118.iOO ! -'3.47\ X .2. = 123.842 ( 4.371

X
, = 11B.847 ( 0.(6) X .. 2 = 118.475 , -0.161•• 1 \

1 11. = 113.408 ( -4.43J 1 '" = 122.825 ( 3.5IlL.L.. 21. = f~~ 1Q" ( 3.48) X
..,,, = 124.85B ( 5.22]h J.~':'I i 1 ~ ~ ...

X.3. = 114.042 ( -3.891

1 13. = 107.092 ( -9.75!
X23. = 120.992 ( 1. 96)

1 1.1 = 113.989 ( -3.941 1 l ') - 114. B94 ! -3.171 1 2. 1 = 123.706 ( 4.251 X2.2 = 122.056 ( 2.B6!.... -

X .! 1 = i21. 433 ( 2.341 X .12 = 114.767 ( -3.281
X .21 : 122.342 ( 3.10) 1 .22 = 125.342 { 5.631
X .31 = il" 7'; ( -4.971 X .32 = 115.317 ( -2.82)J. .a.. ;01

X 111 = 114.933 ( -3.14) 1 121 = 121.050 ( 2.01l X 131 = 105.983 HO.oBI
X 112 = 111.883 ( -5.711 1 122 = 124.600 ( 5.001 1 132 = 108.200 ( -8.821
1 211 = 127.933 ( 7.SIl 1 221 = 123.633 t 4.19) 1 231 = 119.550 ( 0.751
1 212 = 117. b50 ( -0.851 X222 = 126.083 , 6.25) X232 = 122.433 ( 3.181\

1 LI = 119.533 ( 0.74) X1" .= 123.317 ( 3.92) XU = 12B.750 ( 8.501~ ..
XL4 = 110.308 ( -7, 041 XL5 = 113.65B ( -4.22) XLb = 116.400 ! -1.911

1 !U = 131.075 ( 10.46J 1 1'l2 = 112.167 ( -5. Hl 1 M3 = 112.925 ( -4.831
1 "4 = 11B.308 ( -0.301 XM5 = 120.150 ( 1. 251 X~6 = 117.342 t -LIll
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3 - ~NALYSE DE LA ~ARIANCE

CRlTERE5 RE:ENUS
DISPOSITIFS EXPERIMENTAUX eJN5!DERES

1 1. .
: BIDes pris sur les !i~~es : 910cs pris sur ;es colonnes Carre latin

1_-----------------------------_1_- --------------- 1 , 1
• .. • 1 •

~~~:ANCES RESIDUELLES

~CM06ENE!TE DES V.R.
KI 2 DE BARTLETT
?~GBABI~:TE DU KI 2

F SB SERVES ET PROBABILiTES

2.8Sè07E":)2
1.46732E +1)2

2. 21067E+fJ2

9.! %91 E-01
O.GOOOO

14 •.....)}

lü.ll
12.5)

2.84221E+02
1. 49511E+02
2.20512E+02

8.33128E-01

14.2)
10.3)
12.51

2.20798E"n 12.5)

- AMENDE11E1H
- ~QSE

- AMENDEMENT*DOSE
- SUBSIDIAIRE
- ~MENDE~ENT*SüBSIDIMIRE :
- JOSEfSwSSID!AIRE
- AMENDEHfDOSEfSUBSID

4.H2 (0.957>
2.016 (;).841)

0.746 (0;).489)

0.017 (r).103)
0.133 1O.28U
0.808 (0.4bl)
0.117 ;0.110)

4.510 ,0,.959)
2.047 (0.851)
0.757 (0.483)
0,017 i 0.1021
0.133 (0.282)
0.810 (0.460i
0.117 (0.110)

5.806
2,635
0.975

lO.97bl
ln Qjrll, ...•. • v,

(0.397)

F OBSERVES ET PROB~B!LITES

SI LES V.H. SONT HCMû6ENES
- AWlDE~ENT

- DOSE
- A~ENDE~ENT*DûSE

- SUBSiDIAIRE
- AMENDE"ENTfSUBSIDIAIRE :
- DCSE*SUBSIDIAIRE
- ~~ENDE~fDOSE*SUBSID

5.327 (0.976) 5.366 (O.977l
2.418 (0.902) 2.436 iO.904)
0.894 10.41B) 0.901 <0,415)
0.010 (0.084) 0,010 (0.084)
0.122 (0.272) 0.123 (O.27~1

0.742 (0.4861 0.748 (0.483)
0.107 \0.102) 0.10B 10.1·)3)



3.3. Analyses de variance des paramètres "saP observés
en fin de cycle (84 B)
(pour les sigles cf llannexe 1.2.).

255



AHAL:'SE :E
l.JARI;;HCE
an~ee::c84

l - DO~NEES JESERVEES

!~F~UENCE DE 3 00SES DE CAO OE 2 A~ENDEMENTS CALCIQUES DIFFERENTS
SUR UNE CüLTüRE DE ~;!S SUE !JERTISGL ffIF'ER~AGNES!EN

1.:1 te : 848
pardetre: CIB
ur.i te :!

256

hl Je 1 blac
., .,

3 hl oc 4 hloc 5 bloc 6~ al cc

X IH 2.830 3.030 2.710 2.550 '"' ''''~ 2.570 2.950 ., Q:!' 2.680 2.620 2.760 2.870l..o,,)·) ~. ,,'U

X 12k 2.480 ., ..."r. 2.350 2.690 2.470 2. 740 2.670 2.660 2.610 2.690 2.520 2.370~'.)"Y

X m 2.440 2.480 2.540 2.730 2.750 2.510 2.450 2.690 2.810 2.840 2.85û 2.670

y 21k 2.450 2. ~60 2.470 2.570 2.520 2.500 3.080 2. 900 2.550 ., e",r. 2. 790 2.85010 ... ,J.j~

X 22k 2.3"90 2.420 2.610 2.570 2.610 2.500 2.430 2.430 2.770 ., i' ,., 2.530 2.930l.. i av
y 23K 2.550 2.650 ., "'~t\ 2.440 7 4~.~ 2.600 2.580 2.550 ":'0 i"j) 2.470 2.640 2.70010 ... ,J/. .... I!:jV ... r"'~

2 - ~OYENNES ET ECARTS ?ELAT!FS

( ... = 2.626

.\ 1.. = 2.653 ( , ÎY~\........... ! 2.. = 2.599 ( -1.03)

X 1I1 = 2.763 ( ~ "'''' X 121 = 2.517 ( -4. III X '''1 = 2.640 ( 0.52)J.i.~1 1,,) '"

X 11'1 = 2.768 ( 5.4!i X 122 = 2.578 ( -1. 82) X 132 :: 2.653 ( 1. (3)...
X 211 = 2.643 ( ,., 'co' X 221 = 2.557 ! -2.65) X 231 = 2.590 ( -1. 38)'~. OJ}

X 212 = 2.635 ( 0.331 X '1"., = 2.602 ( -0.94) X 232 = 2.568 ( -2.211......

X II = 2.542 i -3.221 X L2 = 2.567 ( -2.2n X L3 = 2.575 ( -1. 951
X Li 2.697 ( 2.63i X

.", = 2.671 ( 1. 701 ( La = ., ~(\~ { 3.06iu ... ; 'II

X ~1 = 2.726 ( 3.79) X "2 = 2.597 ! -1.13) X ~3 = 2.0·J8 ( -0.68)
X M4 = 2.530 ( -3.66l :( M5 = 2.621 ( -0.2U X M6 = 2.b76 ( 1.89)

X .1. = 2.702 { 2.90;

X •• 1 = 2.618 ( -0.30l

X 11. = 2. 706 ( 5.3 Jj

( 21.:: 2.639 l 0.49)

X 1.1 = 2.640 ( 0.521

X .11 = 2. !03 ( 2.94)
X .21 = 2.537 1 -3.41)
X.31 = 2.615 ( -0.43)

X .2. = 2.563 ( -2.40)

x •• 2 = 2.634 { 0.30)

X12. = 2.547 ( -3.00)
X 7? = 2.579 ( -1.79)

X 1.2 = 2.667 ( 1.541

X .12 = 2.702 ( 2.B71
X 7? = 2.590 1 -1.3B)
X.32 = 2.61! ( -0.59)

X • 3. = 2.613 ( -0.51)

X 13. = 2.647 ( 0.78)
X 23. = 2.579 i -1. 791

X 2.1 = 2.597 ( -1.13) X2. 2 = 2. aO 2 ( -O. 94)

T~f-tl~~ -'X,;

lë;moii) .t/~t
. .

~T - ~Q" ~/66
1

etT -Soi., ~) '0
MT-~I .2-

1
1).

.1102,1'" -C:;oio ~)'fb

A'ï- ~Îc, ~) b()

AbT-SD2 ~/1~
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3 - ANALYSE DE LA VARiANCE

CRITERES RETENUS
DISPOSITIFS EXPER!~ENTAUt CONSIDERES

• e. .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin

._-----------------------------_._------------------------------_._------------------------------_._-------------------------------.• 1 • • ••

VARIANCES RESIDUELLES
VRI (c'Ill)

VR2 !cv2!l
VR3 (('(3Z)

HOMOGENEITE OES V.R.
KI 2 DE BARTlETT
PROBABILITE OU KI 2

3.73072E-·n
3. 87250E-03
1.53832E-02

8.89316E+00
0.00000

7.4)
2.4)
4.71

3.91692E-02
7.11583E-03
1.47345E-02

7. 6()S~·2E+OO
0.00000

7.51
3.2)
4.6)

3. 29150E-(I2 6.9)

F DBSERVES ET PROBABILITES
- A!'1ENDE!'IENT
~ DOSE
- A~ENDE!'1ENTfDOSE

- SUBSiOIAIRE
- A!'IENDE!'IEKTfSUBSIDIAIRE :
- DOSEfSUBS!OrAIRE
- Al'IENDE!'IfDOSEtSUBSID

1. 416 (0.756)
3.201 (0.943)
1. 029 tO.627)
1. léS \0.6(9)

0.137 tO.285)
0.412 \0.328)
0.013 iO.0121

1.H8- 10.745)
3.048 (0.936)
0.980 W.391i
0.634 (0.466)
0.143 lO.291i
0.430 (0.3401
0.014 (0.013)

1.605 (0.782)
3.628 10.960)
1.167 (0.b68)

F OBSERVES ET PROBABILITES
SI LES V.P.. SONT HOKD6ENES

- H!'IENOE~ENT

- DOSE
- A!'IENDEMENTfDOSE
- SUBSIDIAIRE
- A!'IENDE!'IENTfSUBSIDIAIRE :
- DOSEtSUBSID!AIRE
- ~!'IENDE"tDOSEtSUBSID

2.296 (0.868) ·2.224 (O. Bb2I
5.191 (0.991) 5.028 (0.990)
1.670 (0.803) 1. 617 (0.793)
0.196 (0.336) 0.190 (0.331)
0.092 (0.239) 0.089 10.236)
0.276 10.236) 0.267 (0.230)
0.009 (0.008) 0.009 (O.008l



ANALYSE DE
'JAR lANCE
ar.nee:1984

INFLUENCE DE 3 JOSES DE CAO DE 2 A~ENDE~ENTS CALCIQUES DIFFERE~TS

SUR UNE CULTURE DE ~AIS SUR VERTlSGl HYPER~A6NES!EN

date : 84B
paruetre: N!B 258
uni te : %.

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6.
1 IH 2.290 2.350 2.150 2.070 2.020 2.050 2.220 2.210 2.090 2.180 2.120 2.110
X 12k 1. 870 1. 910 1.900 2.110 1. BbO 2.180 2.030 2.010 2.090 2.100 1. 890 1.S80
X l3k 1.900 2.020 2.030 2.140 2.080 1. 900 2.030 2.GSO 2.110 2.140 2.200 2.010

X 21k 2.030 2.020 1.940 2.060 2.010 2.0S0 ? ?r:{\ 2.380 2.040 2.070 2.100 2.160•••Jv

X
..,.,. 1.900 2.000 2.150 1. 940 2.050 1.880 1.8:0 I.B80 2.'3}0 1.960 1.890 2.250L.k

X 23k 2.110 2.120 1.980 2.020 1.950 2.000 1.940 1.940 2.060 1.850 2.040 2.020

2 - ~CYENNES ET ECARTS RELATIFS

X ... = 2.044

X 1.. ; 2.064 ! 0.96) X 2•• = 2.024 ( -0.96)

X.1. ; 2.124 ( 3.89) X .., = 1.982 ( -3.04) X.3. ; 2.027 ! -0.86)..:..

X .• 1 = 2.032 ( -O.5Bl X.. 2 = 2.056 ( O.58l

X11. = 2.155 1 5.42J X 12. = 1.9a6 ( -2.85) X 13. = 2.051 { 0.331
X· 21. ; 2.092 ( 2.36) X 22. = 1. 978 ( -3.221 X 23. = 2.002 ! -2.1)4)

X 1 t = 2.049 ( 0.23) X1. 2 = 2.079 ( 1. 701 X 2.1 = 2.016 ( -1.40i

X.11 = 2.105 ( 2.981 X.12 = 2.142 ( 4.811
X.21 = 1.956 ( -4.321 X .22 = 2.00B ( -1.75)
X .31 = 2.036 ! -0.41) X .32 = 2.017 ( -1.301

X 111 = 2.148 ( 5.101 X 121 = 1.940 ( -5.101 X 131 = 2.058 ! 0.691
X 112 = 2.lb2 ! 5.751 X 122 : 2.032 ( -0.611 X 132 = 2.043 ! -0.04!
X211 = 2.062 ( 0.861 X 221 = 1.972 ( -3.55) X 231 = 2.013 ( -1.511
X212 ; 2.123 i 3.871 X 222 = 1.985 ( -2.89) X 232 = 1.992 ( -2.571

X L1 = 2.043 ( -0.04! XI'" = 2.041 ( -0.161 X L3 = 2.002 ! -2.04)~L

X L4 = 2.063 ( 0.901 XL5 = 2.060 \ 0.771 XLb = 2.056 ( 0.571

X Ml ; 2.087 ( 2.12! X M2 = 2.050 1 0.291 X ~3 = 2.010 ( -1.&1)
X114 = 2.008 ( -1.75; X115 = 2.041 ( -0.16) XK6 = 2.068 ! I.IS!

X2.2 = 2.033 ( -0.53l

T~tUtbl~ -fl.;
~ .

.2IA~\.tC"l0~ 0

,
A/~~·1T - ~~~

~T - «io~
.;f I~'

,
-240A-tf - 110 ~

,
~)oSÂ~T - S-o~

A4r - '3o~ 02,1 04
/i'T- ~1 ~)A~



date :84B
DONNEES :

paraaetre : NIB unite: Z.

3 - ANALïSE DE LA VARiANCE

DOL = 20
4 T =
BT=

12 T =

RESULTATS :

1 B T
2 12 T
3 4 T

2.124
1.982
2.027

1
BT

NI = 12

12 T

SE =

3
4 T
+

O.OIB
259

CRITERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

,--------------------------------------------------------------------------------------------------,. .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin

:---------------------------~---:--------------------------------:--------------------------------:--------------------------------:

1.540 iO.773)
6.924 (0.996)
0.269 (0.230>

VARIANCES RESIDUELLES
VRI (cv!ll
VR2 (cy2!)
VR3 (CV34)

HO"06ENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILITES
- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIûIAIRE
- A"ENDE"ENTfSUBSIDIAIRE :
- DGSEfSUBSIDIAIRE
- A"ENDE"fDOSEfSUBSID

F OBSERVES ET PROBABILIT:S
SI LES V.R. SONT HO"06ENE5

- A"ENDE"ENT
- DOSE
- A"ENDE"ENTfDOSE
- SUBSIDIAIRE
- A"ENDE~ENT*SUBSIDIAIRE :
- DOSEf5UBS!DIA!RE
- A"ENDE"fDOSEt5UBSIO

1. b9300E-02 6.4> 1. 57360E-02 6. Il
1. 83222E-03 2. Il 5. 115S6E-03 3. SI
9. 49889E-03 4.B) 8.84222E-03 4.6)

6.80442E+OO 3.0!!93E+00
0.00000 0.00000

1.654 (0.792) 1.780 (0.809)
7.438 10.997) 8.003 (0.998)
0.289 10.245) o.m \0.260)
5.606 iO.937} 2.0G8 (0.785)
0.071 10.2121 0.076 (0.219)
0.880 (0.430> 0.945 (0.4041
0.637 (0.4581 0.684 (0.482)

2.393 (a.a7bl 2.494 (0.883)
10.759 H.OOO) 11. 217 (1.000)
0.418 (0.334 ) 0.436 (0.3451 .
0.878 (0.3561 0.915 \0.345)
0.057 (0.193) 0.060 (O.l97i
0.714 (0.499) 0.745 (0.4841
0.517 (0.39S) 0.539 \0.408)

1. B1B7SE-n 6.61

...



ANALYSE !lE
'lHRIANCE
an nee: 11184

INFLUENCE DE 3 DDSES DE CAO DE 2 AXENDE~ENTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE ~AIS SUR VERTISDL HYPER~A6NESIEN

date : 84B 260
paraletre: C/M1B
uni te .-

1 - DONNEES OBSERVEES
-----------------

bloc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc b

X IH 12.358 12.894 12.b05 12.319 13.119 12.537 13.288 13.439 12.B23 12.01B 13.019 13.602
X 12k 13.2b2 12.147 12.3bB 12.749 13.280 12.5b9 13.153 13.234 12.488 12.810 13.333 12.b06
X 13k 12.842 12.277 12.512 12.757 13.221 13.211 12.069 13.122 13.318 13.271 12.955 13.284

X. 21k 12.0b9 12. 17B 12.732 12.476 12.537 12.195 13.689 12.185 12.500 f') ?')? 13.286 13.194...........
X 22~ 12.579 12.100 12. 14() 13.247 12.732 13.298 13.425 ! 2. 926 13.645 14.082 13.386 13.022
X 23k 12.085 12.500 12.980 12.079 12.718 13.000 13.299 13.144 13.204 13.351 12.941 13.366

2 - ~GYE~NES ET ECARTS RELATIFS

X... - 12.852

X 1.. = 12.857 ( 0.1)4) X2•. = 12.848 ( -0.04)

X.1. = 12.720 ( -1.03) X " = 12.941 1 0.691 X.3. = 12.896 ( 0.34)oi.•

X •• 1 = 12.89S ( 0.28) X ') - 12.817 ( -0.281.... -

X 11. = 12.835 ( -0.141 X12. = 12.833 ( -0.151 X13. = 12.903 t 0.401
X21. = 12.605 ( -1. 921 X 22. = 13.048 ( 1.531 X23. = 12.889 ( 0.291

X1.1 = 12.B90 ( 0.291 X 1.2 = 12.825 ( -0.221 X2.1 = 12.B8b ( 0.2bl

X•II = 12.835 ( -0.131 X.12 = 12.005 ! -1.931
X .21 = 12.9B3 ( 1.011 X.22 = 12.899 ( 0.361
X.31 = 12.845 ( -0.05) X .32 = 12.947 ( 0.741

1 111 = 12.869 ( 0.131 1 121 = 12.981 ( 1.001 X131 = 12.819 ( -0.261
X112 = 12.801 ( -0.401 X122 = 12.686 ( -1. 301 X132 = 12.987 ( 1. 051
X211 = 12.802 1 -0.391 X221 = 12.985 ( 1.031 X231 = 12.B71 r 0.15)
X212 = 12.408 ( -3.451 X222 = 13.112 ( 2.021 1 232 = 12.907 ( 0.421

XLI = 12.441 ( -3.201 XL2 = 12.580 ( -2.121 XL3 = 12.868 { 0.121
XL4 = i3.081 ( 1. 7BI XL5 = 12.978 ( 0.97J XL6 = 13.166 1 2.441

XlU = 13.069 ( 1.691 X1'12 = 12.677 ( -1.361 X!'!3 = 12.976 ( 0.961
X!'!4 = 12.609 ( -1.891 X1'15 = 12.832 ( -O.lél 1 ~6 = 12.950 ( 0.761

1 2.2 = 12.809 ( -0.341

T'UU~mtO~ -iL
'1érnol Î) A3,7-
g,- 30'., ~~,

~- ,.\-~, A~/3

Atr- "'30~ A~Jo

Al-T- '5e~ .A3J s
A6T-~~ A-J~

.A6ï-~2 ).!l./~0
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS
DISPOSITIFS EXPERl"EHTAUI CONSIDERES

• --------------------------------------- 1. .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin

. . ------_----1_---__-------------------------_._-------- .
1 • • • •

VARIANCES RESIDUELLES
VR1 lcvl!!
VR2 (cv2%)
VR3 (c·,,3%)

HO~06ENEI:E DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABILiTES
- AllENDEtiENT
- DOSE
- AIlENDEIlENTtDOSE
- SUBSIDIAIRE
- A"ENDEIlENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAiRE
- AMENDE"tDOSEtSUBSID

1. 8227OE-01
2.80703E-02
1.'i'9Q09E-01

4. 97639E+OO
0.00000

0.009 (0.077)

1. 792 (0.814)
1.630 lO.785)
3.216 [0.868)
0.003 10.045)
0.931 \0.451)
1.135 10.002)

3.3i
1. 3)
3.5)

3.01200E-OI
1. 4B311E-OI
1. 75861E-OI

l.nmE+oo
0.00000

0.005 (G.ObO)
1.085 (0.646)
O. 987 10. 389)
0.609 (0.475)
0.004 (0.048)
0.945 (0.405)
1. 290 (0.707)

4.3)
3.0)
3.3)

...

1. 30471E-01

0.012 (0.092)
2.504 (0.900)
2.278 lO.873)

2.8l

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOIIOSENES

- AIIEMDEJŒ:NT
- DOSE
- A~MDE"ENTtDOSE

- SUBSIDIAIRE
- AIlENDEIlENTtSUBSIDIAIRE :
- DOSEtSUBSIDIAIRE
- AIlENDElltDOSEiSUBSID

0.009 (il. 0791 0.007 10.070)
1.860 (0.830) 1. 463 (0.760)
1.692 (O. BOn 1.331 W.n7l
0.514 (0.484) 0.404 1O.4l15)
0.004 tO.048) 0.003 IO.043l
0.940 (0.397> 0.744 (0.485)
1.291 (0.717) 1. 010 (0.629)



i1NALYSE [lE
VARIANCE
annee: 1984

INFLUEMCE DE 3 DOSES DE CAO DE 2 ~~ENDE~EMTS CALCIQUES D!FFERENTS
SUR UNE CULTURE DE "AIS SUR VERT!SOL HYPER"AGNES!EN

date : 84B
paraletre: PHEIB
unite :- 262

1 - DONNEES OBSERVEES
-----------------

bloc 1 blcc ... bl cc ~ bl cc 4 bloc 5 bloc 6.. .J

X Ilk 6.700 6.700 6.800 7.000 6.800 7.100 7.000 6.600 6.600 6.700 7.400 6.BOO
X 1.2k 7.200 7.400 7.500 6.BOO 7.700 7.500 7.400 7.500 7.400 7.600 7.300 7.600
X 13k 7. BOO 7.800 7.7t'JO 7.500 7.700 7.900 7.700 7.500 7.700 7.600 7.400 7.700

X 21k 6.700 6.500 6.900 6.400 0.500 6.500 0.300 7.100 6.800 6.600 7.000 6.BOO
X "'l' 7.400 6. '100 7.300 7.bOO 7.300 7.300 7.300 7.400 7.400 7.600 7.400 7.000..~K

X 23k 7.700 7.800 7.800 7.800 7.000 7.500 7.600 7.600 7.000 7.600 7.400 7.800

2 - ~OYENNES ET EC~RTS REL~TIFS

X 111 = 6.883 . -5.001 X121 = 7.417. ( 2.36) X 131 = 7.667 ( 5.BIl1

v 112 = 6.B17 ( -5.921 1 122 = 7.400 ( 2.131 X17
" - 7.bb7 ( S.BIlA ".. -

X211 = b.700 ( -7.531 X221 = 7.350 ( 1. 441 X231 = 7.417 ( 2.361
X212 = 6.650 ( -8.221 X222 = 7.300 ( 0.751 X 232 = 7.683 ( 6.041

XU = 7.217 ( -0.401 Xl2 = 7.258 ( 0.171 lU = 7.233 ! -0.171
XL4 = 7.250 ( 0.061 XL5 = 7.217 ( -0.40) XL6 = 7.300 ( 0.75)

X"1 = 7.233 ! -o. ln X"2 = 7.258 ( 0.17) X"3 = 7.225 1 -0.291
X"4 = ~ .,~.,. ( -0.171 X"5 = 7.200 ( -0.631 X"6 = 7.325 ( 1.09li .~j.l

X... = 7.246

X t = 7.30B . O.Bbl X 2. 1 = 7.183 ( -0.B6l4. ••

X.1. = 6.762 1 -6.6n X ') = 7.367 ( I.bn....

X .. 1 = 7 ... .,.~ ( -0.101 X.. 2 = 7.253 ( 0.101•• .:..:>'1

X 11. = 6.850 ( -5.46i X12. = 7.408 ( 2.24)
X21. = 6.675 ( -7.8Bl X 22. = 7.325 ( 1.091

X 1.1 = 7.322 ( 1. 051 X 1.2 = 7.294 ! 0.67l

X .11 = 6.792 ( -6.27l X .12 = 6.733 ( -7.07l
X .21 = 7.383 ( 1. 901 1 'l" = 7.350 1 1.441.~ ..
X .31 = 7.542 ( 4.0B) X 3" - 7 '7" ( 5.921. .. - ;.0,..1

X.3.: 7.60B 1 5.001

X13.: 7.667 ( 5.81l
X23. = 7.550 ( 4.20)

X 2.1 = 7.156 ( -l,251 X 2.2 = 7.211 ( -0.4B)

Tt'ttU~~~ -1'(;

Ti"moll) ~~5 ._-
~T - "3e~ '1-,40

~T - ~L '1-,-&• 1

MT.. 1oÏ'
1 1-;1-
10 1

J\~T-~2 fil ~
0

;1" .. ~o~ ~5

A6T_ ~~ 61 5



date :841l
DONNEES : paraletre :PHEIB unite : -
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3 - ANALYSE DE LA VARIANCE

CRITERES RETENUS

DDL = 20 HI = 12 SE =
4 T = 6.762

0.068
8 T= 7.367

12 T= 7.608

RESULTATS:

1 2 3
4 T 8 T 12 T1 4 T ++ H-2 BT

3 12 T +

DISPOSITIFS EIPERI~ENTAUX CONSIDERES
._------------------------------------------------------------------------------------------------_.. .
: Blocs pr i s sur 1es 1i gnes : Blocs pris sur les colonnes Carre latin

._------------------------ ' -------------------- 1 -------------------------_._-------- •
• • • 1 •

VARIANCES RESIDUELLES
VRI (cvll!
'v'R2 (cv2%1
VR3 (c ..3%)

HOMOGENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

5.~O~OOE-02

4.01389E-02
6.08722E-02

3.192S0E-OI
0.00000

3.4)
2.8)
3.4)

S.69833E-02
5.71389E-02
5.H722E-02

3.96727E-û4
0.00000

3.3)
3.31
3.3)

6. 82500E-û2 3.6)

F OBSERVES ET PROBABILITES
- AtlENDE!lENT
- DOSE
- AMENDEMENT+DOSE
- SUBSID!AIRE
- A~ENDE~ENT+SUBSIDIAIRE :
- DOSE+SUBSIDIAIRE
- AMEMDE~iDOSE+SUBSID

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HO"OSEMES

- A"ENDEkENT
- DOSE
- AMENDE"ENT+OOSE
- SUBSIDIAIRE
- A"ENDEl'lENHSUBSIDIAIRE :
- DOSE+SUBSIDIAIRE
- A~ENDE"+DOSE+SUBSID

4.7b3 (0.963)
77.145 (1.000)
0.219 iO.193)
0.OB7 (0.225)
0.513 10.487)
1.07Q 10.M1l
0.637 lO.45Bl

4.843 (0.970)
78.447 (1. OOO!
0.222 (0.196)
0.060 (0.1971
0.538 (0.4731
1.122 (0.666)
0.667 (0.478)

4.936 10.966)
79.943 (1.000)
0.227 1O.19~)

0.061 (O.191l
0.544 (0.474)

1.133 (0.6611
0.674 (0.477)

4.913 (0.971)
79.580 (1. 000)
0.226 lO.199)
0.061 (0.198)
0.546 lO.470J
1.138 10.671l
0.677 W.483)

: .

4.121 (0.947)
66.746 (1.000)
0.189 (0.170)



ANALYSE DE
VARIANCE
annee:1984

INFLUENCE DE 3 nOSES DE CAO DE 2 A~ENDE~EHTS CALCIQUES DIFFERENTS
SUR UNE CULTURE DE ~AIS SUR VERTISOL HYPER~A6NES!EN

date : 84B
paraletre: PHKCLIB
unite .- 264

1 - DONNEES OBSERVEES
-----------------

hl cc 1 bloc 2 bloc 3 bloc 4 bloc 5 bloc 6

1 l1k 5.700 5.500 5.700 5.800 5.700 6.000 6.000 5.400 5.500 5.700 6.600 5.900
X12k 6.200 6.400 6.600 5.600 6.700 6.400 6.300 6.400 6.400 6.600 6.300 6.600
1 13k 6.700 6.600 6.600 6.200 6.700 6.9')0 6.700 6.500 6.700 6.800 6.600 6.700

1 21k S.500 5.400 5.700 S.600 5.300 5.700 5.300 6.200 5.700 5.500 5,900 5.700
X22k 0.400 5.800 6.100 6.500 6.400 6.300 6.200 6.400 6.400 6.S00 6.300 6.000
1 23k 6.700 6.BOO 6.800 6.700 5.900 6.500 O.SOO 6.700 &.200 6.700 6.700 6.800

2 - ~OïENNES ET ECARTS RELAT!FS

X... = 6.215

X1.. = 6.269 ( 0.871 1 2.. = 6.161 ( -0.87>

1 .1. = 5.70B 1 -8.16! 1 ,2. = 6.325 ( L 77) X.3. = 6.612 { 6.39i

X.. 1 = 6.214 ( -0.02) X.. 2 = 6.217 ( 0.02)

X11. = 5.792 ( -6. a2l X12. = 6.375 ( 2.5n X13. = 6.642 ( 6.86)
1 21. = 5.625 ! -9.50) X22. = 6.275 { 0.96l X23. = 6.583 { S.92l

1 1.1 = 6.317 ( 1.63) X1.2 = 6.222 ( 0.11 ) 1 2.1 = 6.111 ( -1.68)

X.11 = 5.717 ( -8.02) 1 .12 = 5.700 ( -8.29)
1 .21 = 6.358 ( 2.30; X.22 = 6.292 1 1. 23)
X.31 = 6.S67 1 5.65) X.32 = 6.658 ( 7.131

1 111 = S.B67 ! -5.6ll 1 121 = 6.417 ( 3.24) 1 131 = 6. bb7 ( 7.26)
X112 = 5.711 ( -B.021 1 122 = 6.333 ( 1. 901 1 132 = 6.617 ( 6.461
1 211 = S.Sb7 (-10.44) 1 221 = 6.300 ( 1.36) X231 = 6.467 ( 4.04)
X212 = 5.b83 ( -8.5b) X222 = 6.250 ( 0.5bl X232 = b.700 1 7.BO)

1 11 = 6.142 ( -LIB) 1 L2 = b.lSB ( -0.92) 1 l3 = 6.20B ( -0.11)
Xl4 = b.217 ! 0.02) XL5 = 6.225 ( 0.16) XL6 = 6.342 ( 2.03)

XIII = 6.133 ( -1.32) 1 "2 = 6.242 ( 0.42) 1 "3 = 6.217 1 0.02)
X114 = 6.200 ( -0.25) X115 = 6.175 ( -0.65) X116 = 6.325 ( 1.71)

1 2.2 = 6.211 ( -0.07>

Tna.J~O)t'" ~ -f't.,

li:"O'Oll') 4/3
~T - 30% ',4
~T - So~

" 1-
~

Jt~T - 1so" 6,0
t

t1~T -Sol.
'/~

~ 6) ,A'T - \1>4

Âbr-Sa 1. 5.1 ~



3 - ANALYSE DE LA VARIANCE

date :84B paralletre :PHKCLlB un i te : -
DONNEES :

DDL = 20 NI = 12 SE = 0.068
4 T= 5.708 265
a T= 6.325

12 T = 6.612

RESULTATS :

2 3
4 T a T 12 T

1 4 T ++ ++1

2 B T +
3 12 T

CR!TERES RETENUS
DISPOSITIFS EXPERI"ENTAUX CONSIDERES

1 1. .
: Blocs pris sur les lignes : Blocs pris sur les colonnes Carre latin

1 ------------------- 1 --------------- 1 1 1

• 1 • • •

3.119 (0.91Ii
75.630 Il. 0(0)
').265 10.2271

VARIANCES RESIDUELLES
VR! (c~n)

\lRZ (cv2:)

VR3 (c,m

HOMOGENEITE DES V.R.
KI 2 DE BARTLETT
PROBABILITE DU KI 2

F OBSERVES ET PROBABIL!TES
- AI1ENDEI1ENT
- 'DOSE
- AMENGE"ENTJDOSE
- SUBSIDIAIRE
- AMENDE"ENTJSUBSIDIAIRE :
- OOSEJSUBSIDIA!RE
- AMENDEMfDOSEfSUBSID

F OBSERVES ET PROBABILITES
SI LES V.R. SONT HOMOEENES

- AlŒNDEIIENT
- DOSE
- AIIENOEMENTfDOSE
- SUBSIDIAIRE
- AMENDEIIENTJSUBSID!AIRE :
- OOSEfSUBSID!AIRE
- AMENDE"fDOSEJSUBSID

PRET
Oport 01

6. 44056E-02 4.1) 6.60722E-02 4.1)
7.61389E-02 4.4) 1.04472E-ül 5.21
7. 22722E-02 4.3) b.66Û56E-02 4.21

9.3148IE-02 5.00577E-OI
0.00000 0.00000

3.280 (o).921l 3.197 (1).9181
79.524 (1. 000) 77.518 (1. (00)
0.278 (0.2371 0.271 10.232)
0.002 (0.033) 0.001 (0.0291
2.354 10.8611) 2.554 (0.88ll
0.544 (0.408) 0.590 10.433J
0.405 (0.324) 0.440 (0.3411)

3.039 (0.916) 3.010 10.915)
73.682 (1.000) 72.982 (1.000l
0.258 10.223) 0.255 10.221)
0.002 10.(37) 0.002 (0.036)
2.448 (0.880) 2.424 (0.878)
0.565 (0.4231 0.560 10.4201
0.422 10.336) 0.418 (O.333i

6.77222E-ù2 4.2)
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4 - CORRELATIONS RESIDUELLES.
(étab lies sur l es rés i dus des ana lyses de vari ance effectuées

en prenant comme modèle linéaire d'analyse de variance celui

dullbloc à parcelles subdivisées ll
, les blocs étant choisis sur

les lignes).
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Les informations figurant dans les colonnes des listings sont les suivantes

colonne 1 : sigles des variables Xet U carrelées (se reporter à l'annexe 1 pour
la signification des sigles) ;

colonnes 2 et 3 (NORMU et NORMX) "NON" pour non-normale, "IMP" pour non examinée
(trop peti t nombre de rési dus) ;

colonnes 4 et 5 (LINUX et LINXU) : valeurs des F de non-linéarité des régressions
de U sur Xet de X sur U, et probabilité correspondantes;

colonnes 6 et 7 (RP CORUX et RP CORXU) : valeurs des rapports de corrélation, de
leurs F de signification et de la probabilité correspondante de ces F lorsque la
non-linéarité est significative

colonne 8 (COR) : valeur du coefficient de cOrrélation entre Xet U. Les valeurs
de Rh R2, R3 et Rl+ au seuil cc + 0,05 sont les suivantes:

pour Ri et R3 à 23ddl ri = 0,3976
pour R2 à 3ddl r2 = 0,8783
pour Rl+ à 49ddl rl+ = 0,2761

colonnes 9 et 10 (REGUX et REGXU) . coeffi ci ent de régression de U sur Xet de.
X sur U

. colonne Il (CORC > 0) valeur de t = (r/li -r2)./n-2 et probabilité correspondante.
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SUR RESIDUS:IER,2E"E,3E"E NIVEAU ET RESIDU ~YEN

1 1 1 1 1 1 1 1 1 1 1 1· ... .. . .....
LINXU RPCORUI RPCORXU COR : RE6UX : RE6XU : COR()O :

:-----------------:-------:-------:-----------:-----------: -----------------:---------------~-:---------:---------:---------:----------:

: CATF-CO-20
1 ----------_1· .

: R1 NON: NON : F=I.73E-Ol: F=I.73E-Ol:
: (0.157) : (0.157)

: -.IBE-Ol: -.23E-Ol: -.13E-Ol: B.47E-02 :
: (0.533) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IItP : 2.BIE-Ol: 4.27E-Ol: I.B5E-Ol: S.OOE-Ol :

: 10.674) :
1 1 1 1_---------_1_----- -1--__- 1 • • • a •
• 1 1. 1 1 • 1 1 1 • •

: R 3 . . : F=2.44E-02: F=2.25E-02:
: (0.023) : (0.02U

: -.55E-Ol: - •.b6E-Ol: -.46E-Ol: 2.62E-Ol :
: (0.602) :

.- 1.-_--__ ._------.-----------.----- 1 - I .I a ••• .1 •
1 1 • 1 1 1 1 •• lia

: R 4 NON: NON : f=4.53E-03: F=7.0S[-04:
: 10.000) : 10.000)

: -.B9E-02: -.IIE-Ol: -.70E-02: 6.5IE-02 :
: 10.526) :

1. I I I • a I I ~ I I I a .a

1 a • • 1 •• • 1 1 • • •

: CATF-NO-20
1.--_------__-_---1· .

: R1 NON: NON :F=3.00E-Ol : F=7.99E+Ol:
: (0.252) : Il.00/')) :F=

2.93 3.23: -.19E+00: -.46E-Ol: -.79E+00: 9.33E-Ol :
0.222 10.119):F= 0.245 10.135): : (0.B201 :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 II1P HW : 9.B4E-Ol: 2.38E-Ol: 4.0BE+OO: 4.20E+OO :

: (0.988) :
1 1_----__1--_--__ 1_-- --__ 1 1_--__--_---- • • I I~ • 1

1 • •• • ail 1 1 • •

: R 3 : - :f=4.S6€-ol : f=I.17E+02: 4.3B 3.40: -.20Etoo: -.46€-0l: -.BSE+OO: 9.60E-Ol :
: (0.355) : 11.000) :F= 0.336 (0.19B):f= 0.2SB (0.144): : 10.B27) :

._-----_. 1 1- ----1 - 1.- - 1 • •• 1. • 1

1 1 1 1 •• 1 1.. 1 •

: R 4 NON: NON :F=7.10E-02: F=I.46E+Ol: 0.79 0.55: -.75E-Ol: -.IBE-Ol: -.31E+OO: 5.4bE-01 :
: 10.006) : 11.000) :F= 0.Ob5 (0.OO21:f= 0.045 (0.001): (0.70b) :



: CATF-C/NO-20t •

. .
-----.-------------------------. .
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-----~--------_._--------_.. . .

: R1 NON : - :F=5.46E+02 : F=2.47E+OO: 3.03 18.40: 1.42E-Ol: 1.08E+00: 1.86E-02: 6.85E-Ol
: 11.0001 : 10.8941 :F= 0.229 (0.1241:F= 1.653 (0.7951: : 10.7501

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IIlP: IIlP: IIlP IIlP : 5.10E-Ol: 4.29E+00: 6.05E-02: 9.74E-Ol :

: 10.7991 :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R3 · · :F=7.01E+00 : F=I.46E-Ol: 0.05 1.31: -.18E-Ol: -.12E+00: -.25E-02: 8.50E-02 :

: 10.995) : 10.135) :F= 0.004 (O.OOll:F= 0.097 10.0401: : 10.533) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NOJI : NON :F=2.85E+02: F=1.91E+00: 0.87 16.33: 1.02E-Ol: 7.53E-Ol: 1.37E-02: 7.42E-Ol :

: tt.OOO) : (0.8911 :F= 0.072 (0.0031:F= 1.594 (0.832): : 1O.7b91 :

:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: CATF-PAO
:-----------------:

: R 1 NON: NON : F=8.07E-02: F=I.62E+00:
: 10.0781 : 10.7801

: 1.57E-02: 3. 45E-03: 7.19E-02: 7.55E-02 :
: (0.5301 :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IIlP IIlP : 4.60E-Ol: 1.03E-Ol: 2.05E+00: 8.62E-Ol :

: 10.774) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 :F=I.08E-Ol : F=8.38E+OO: 1.01 1.53: -.47E-Ol: -.10E-Ol: -.22E+00: 2.25E-Ol :

: 10.1021 : 10.998) :F= 0.07510.028):F= 0.11410.0501: : (0.588) :
1 __---__ 1 1 ._--------__ 1 -_----_1_----- 1 1 1 1 1 1

1 1 1 1 • 1 1 1 1 1 1 1

: R 4 NON: NON :F=I.32E-04: F=4.03E+00: 0.00 0.83: 3.30E-02: 7. 22E-03: 1.51E-Ol: 2.40E-Ol :
: (0.000) : 10.996) :F= 0.000 IO.OOOI:F= 0.068 10.0021: : (0.594) :

1-__-- 1--- 1 __-- 1 1 ----_1_------- 1 1 1 1 1 1 1

1 1 1 1 • 1 1 1 1 1 1 1 1

: CATF-PT
:-----------------:

: R 1 NON : - :F=I.55E+02 : F=7.91E-Ol: 3.37 6.98: -.21E+00: -.99E+00: -.47E-Ol: 1.05E+00 :
: 11.000) : 10.4701 :F= 0.25510.1431:F= 0.55010.3431: : (0.8471 :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IIlP: IIlP: IIlP IIlP : 4.07E-Ol: 2.25E+00: 7.34E-02: 7.48E-Ol :

: 10.7461 :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · :F=7.67E+Ol : F=1.20E-01: 2.38 1.17: -.17E+OO: -.71E+00: -.41E-Ol: 8.27E-Ol :

: Il.0001 : 10.tt3) :F= 0.17810.0901:F= 0.087 10.0341: : 10.792) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON :F=6.83E~I: F=5.89E-Ol: 1.90 5.84: -.14E+OO: -.63E+00: -.32E-Ol: 1.04E+00 :

: Il.0001 : 10.2891 :F= 0.159 10.0151:F= 0.507 (0.1981: : 10.848> :
:---------:-------:-------:-------:-----------:-----------:-------~---------:-----------------:---------:---------:---------:----------:

: CATF-tAO-2G
:-----------------:

: R 1 NON : - :F=2.77E-ol : F=I.19E+02: 2.68 4.51: -.18E+00: -.40E-Ol: -.83E+00: 8.81E-ol :
: (0.236) : Il.0001 :F= 0.202 iO.l061:F= 0.346 10.2061: : (0.8061 :

1 __-_---1- 1_- 1 -----__1----------_._----- • I a I 1 1

1 1 1 1 •• • 1 1 • 1 1

: R 2 IPIP: IIlP: 1I'1P : 1.97E-02: 5.21E-03: 7.48E-02: 3.42E-02 :
: 10.5131 :1 I a • I I a I w I • 1

a • • 1 1 1 • • 1 1 1 1

: R 3 · · :F=3.39E-Ol : F=2.16E+02: 3.21 4.16: -.19E+OO: -.36E-Ol: -.96E+00: 9.03E-Ol :
: (0.279) : Il.000) :F= 0.243 10.1341:F= 0.318 10.1861: : 10.812) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON :F=2.75E-Ol: F=I.27E+02: 2.97 3.88: -.17E+00: -.35E-Ol: -.79E+OO: 1.22E+00:

: (0.076) : Il.0001 :F= 0.250 (0.0441:F= 0.330 10.0821: : (0.8871
1_------__ 1 __ - 1 1 1 ----_1_------__ • • 1 1 • a __



·----- - -_ ..·
._----------_---__ 1· .

--------------------------. ---------i------
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- - ---- 1. .

: R1 HOII : - :F=5.14E+Ol : F=9.41E-Ol:
: Il.0001 : 10.4081 :F=

5.76 7.97: -.llE+OO: -.53E+00: -.22E-Ol: 5.1SE-Ol
0.448 10.2751:F= 0.635 10.3961: : 10.6941

1_----__ 1.-_----1_-- 1_--- --__ 1 -- 1 ------ 1 1 1 1 1 1

• • • • •• • ••• 1 •

: R 2 Ill' III' : 2.34E-Ol: 1.12E+00: 4.B9E-02: 4.13E-Ol :
: 10.6461 :

.-----__1---__--1 --__ 1 -- 1_- -----1 ------- 1 1 1 1 1 1· . . . .. . .....
: R 3 · · :F=4.0SE+Ol : F=l.llE-Ol: 0.66 1.10: 1.06E-Ol: 4.76E-Ol: 2.38E-02: 5.12E-Ol :

: 11.0001 : 10.1051 :F= 0.049 <0.0151:F= 0.081 <0.0311: : 10.6931 :
1 1 --1--- 1 -----1-- 1 - 1 1 1 1 1 1

• 1 • • •• • "....

: R 4 NON : NON :F=3.11E+00: F=4.09E-02: 0.00 0.42: 2.61E-02: 1.23E-Ol: 5.53[-03: 1.90E-Ol :
: <0.984) : <0.002) :F= 0.000 10.0001:F= 0.035 10.0011: : <0.575) :

1----_---_1_-- 1_------1 --__ 1_--------__ 1 __---------._- 1 1 1 1 1 1

1 1 1 1 1 1. • 1 1 1 1 •

: CATF-KO-20
:-----------------:

: R1 NOtI : HOM :F=3.28E-Ol : F=8.93E+Ol:
: <0.2721 : <1. 0001 :F=

2.97 3.90: -.13E+00: -.27E-Ol: -.67E+00: 6.4BE-Ol :
0.225 10.1221: F= 0.298 10.1721: : 10.7381 :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 INP: IIlP: IIfl Ill' : 1.96E-Ol: 3.89E-02: 9.88E-Ol: 3.44E-Ol :

: 10.6231 :
1 --__ 1 --1_-- 1 ---- 1 1 ------ 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1

: R 3 · · :F=6.20E-Ol : F=4.57E+02: 5.75 3.76: 2.b2E-Ol: 5.11E-02: 1. 35E+00: 1.29E+00 :
: <0.4491 : 11.0001 :F= 0.447 <0.2751:F= 0.28b 10.1641: : 10.8951 :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON : NON : F=4. 97E-02 : F=3.45E+01: 0.55 0.14: 7. 52E-02: 1. 48E-02: 3. 82E-Ol: 5.48E-Ol :

: 10.0031 : <1.0001 :F= 0.04510.001l:F= 0.012 <0.000): : <0.7071 :
1_----_-__ 1 --__ 1 1 -1 1 ---__ 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 • 1 1 • 1

: CATF-NAO-20
.----------------_.· .

: R1 HOM : - :F=1.08E+02 : F=4.90E-Ol: 3.40 4.40: -.12E+OO: -.66E+00: -.21E-Ol: 5.65E-Ol
: <1.0001 : <0.3761 :F= 0.258 <0.1441:F= 0.337 <0.1991: : <0.711>

._----__ 1 __-----1 ._--- --__ 1 ------1 ------- 1 1 1 • 1 1

1 1 1 • •• 1 • 1 1 • 1

: R 2 IIIP: IItP: Ill' IIfl : 8.61E-Ol: 5.51E+00: 1.35E-Ol: 2.25E+00 :
: 10.9451 :

._-----_._--__--1_--__--1 ----_._---------_._------------- • 1 1 1 1 1

• • 1 1 • • .• • 1 1 • 1

: R 3 · · :F=3.15E+Ol : F=1.38E+00: 0.58 11.28: 8.40E-02: 3.9BE-Ol: 1.77E-02: 4.04E-Ol :
: 11.0001 : <0.7291 :F= 0.043 10.0131 :F= 0.933 (0.4441: : 10.6551 :

• 1 --__ • --__ 1 - __-------------_-__ 1 - 1 1 1 1 1

1 1 • 1 1. • 1 1 1 • •

: R • NOII: NOl :F=2.67E+Ol: F=l.92E+OO: 0.32 16.36: 6.35[-02: 3.33E-Ol: 1.21E-02: 4.63E-ol :
: 11.0001 : 10.8921 :F= 0.026 <O.OOOl:F= 1.598 10.833): : 10.6771 :

.---- 1_--- ._-----_._-- 1 1 ----_. 1 1 • • 1 1

• • 1 1 • •• 1 1. 1 • •

: CATF-5BE

:-----------------:
: R 1 NON: NON :F=2.08E+Ol: F=9.02E+03: 67.76 72.40: 9.61E-Ol: 2.19E-Ol: 4.21E+00: 9.41E+00 :

: 11.000) : 11.0001 :F= 15.412 <l.OOOI:F= 19.239 (1.000): : 11.0001 :._--- 1-_-----._-----_._----------1-----------1-__----------- 1 . 1 . 1 .
1 1 • 1 •• 1 1" 1 •

: R 2 IIlP IIfl : 9.80E-Ol: 2.58E-Ol: 3. 72E+00: 3.96E+00 :
: 10.9861 :• • a I e I I • • 1 1 1

• 1 • • •• • •••.••

: R :3 · · :F=4.1i1E+Ol : F=2.98E+04: 80.50 85.45: 9.6bE-Ol: 2.00[-01: 4.65E+00: 9.72E+OO :
: <1.000) : <l.0001 :F= 30.267 11.0001:F= 43.064 (1.0001: : <l.000) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R • NON : NON :F=9.43E+Ol: F=S.B6E+04: 91.39 94.35: 9.63E-Ol: 2.13E-Ol: 4.36E+OO: 1.44E+Ol :

: <l.0001 : 11.000) :F= 86.713 11.0001:F=136.298 11.0001: <1.000)



: CATF-HPFPO-20
1 •· .

-. - -----,i ---:---
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-------_._--------.-------------- 1. . . .

: R 1 NON : - :F=4.74E-Ol : F=5.92E+Ol: 4.83 6.27: -.25E+OO: -.73E-Ol: -.B3E+OO: 1.20E+00 :
: 10.36b) : 11.000) :F= 0.372 10.223):F= 0.490 10.304): : 10.890) :

1 ---_1--_- 1 1 1 1 - 1 1 1 1 1 1· . . . .. . .....
: R 2 IItP 11tP : 9.95E-01: 4.03E-01: 2.45E+00: 5.'3E+OO :

: 10.993) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · :F=I.8SE-Ol : F=4.S6E+Ol: 1.91 4.19: -.16E+OO: -.42E-Ol: -.62E+OO: 7.81E-Ol :

: (0.166) : 11.000) :F= 0.14310.0bO):F= 0.321 10.188): : (0.778) :
1 -1 __-- 1 1- --1_---------_1_---- 1 1 1 • 1 1· .. . . .. . .....
: R 4 NON: NON :F=1.02E-01: F=1.58E+01: 1.22 1.97: -.11E+OO: -.32E-Ol: -.40E+00: 8.31E-Ol :

: 10.01ll : 11.000) :F= 0.101 10.005):F= 0.16410.01b): : (0.795) :
._-------_1_--__--1 1 1 1 ----_1 1 1 1
• 1 1 1 1 _. • _ 1 _ • •

: CATF-HCCO-20
._---------------_.· .

: R 1 NON : - : F=4.23E-Ol: F=3.42E-02:
: 10.335) : 10.033)

2.70E-02: 4.52E-02: 1.61E-02: 1.30E-Ol :
: 10.551l :

._-----_._-----_. 1 ----------- 1 - 1 • • 1 1 •
1 1 •• 1 1 1 1... 1

: R 2 1"" : 9.53E-02: 1.52E-Ol: 5. 98E-02: l.b5E-Ol :
: 10.560) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 : F=1.56E-02: F=I.b2E-Ol:

: (0.015) : (0.148)
: -.36E-01: -.55E-Ol: -.23E-01: 1.71E-Ol :

: (0.567) :
._-----_._-----_.------.• _---------_._---- 1_--_- • • • 1 • •
• • • • - 1 1 1 1 1 1 1

: R 4 NON: NON : F=1.46E-04: F=2.46E-02:
: 10.000) : 10.001l

: 5.50E-03: 8.81E-03: 3.43E-03: 4.00E-02 :
: 10.516) :

:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: CATF-RUO-20
._---------------_.· .

: R1 NDN : NaN : F=9.07E-02: F=3.34E-Ol:
: (0.087) : (0.276)

1.39E-02: 3.55E-03: 5.45E-02: 6.67E-02 :
: 10.526) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 11tP IItP : 2.47E-Ol: 6.S1E-02: 9.41E-Ol: 4.38E-Ol :

: 10.654) :
1 1----_--1_-- 1 ---- 1 -- - __ 1 ----- 1 • • 1 1 1

1 1 1 1 • 1 1 • 1 1 1 1

: R 3 · · :F=4.62E-02 : F=6.03E+OO: 0.45 0.31: -.55E-01: -.14E-01: -.22E+OO: 2.64E-Ol :
: (0.045) : 10.992) :F= 0.033 (0.OO9):F= 0.02310.005): : 10.603) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=4.34E-03: F=9.82E-02:

: 10.000) : 10.010)
: 7.00E-03: 1.79E-03: 2. 74E-02: 5.10E-02.:

: 10.520) :
1 __-- 1 -.1 - 1 --__ 1 --- 1 --__----1 a I I I 1 1

• - 1 1 1 1. 1 • 1 • _ 1

..---------------_.· .
: R 1 NON : - : F=7.90E-G1: F=4.36E-02:

: 10.470) : 10.042)
: -.30E-01: -.bOE-Ol: -.15E-01: 1.44E-Ol

: 10.557)
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 11tP 11tP : -.19E+OO: -.31E+00: -.12E+OO: 3.34E-Ol :

: (0.620) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · : F=S.38E-02: F=1.B1E-Ol:

: 10.052) : 10.164)
: -.17E-Ol: -.29E-Ol: -.99E-02: 8.07E-02 :

: 10.532) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NDN : NOM : F=1.04E-Ol: F=I.78E-Ol:

: 10.011) : (0.032)
: -.42E-Ol: -.76E-Ol: -.23E-01: 3.05E-Ol :

: (0.619) :



CATF-RAPO-20

: R1

-------.-------.- - ---· .

NON : NON : F=2.48E-02: F=2.42E-03:
: 10.024) : 10.002)

272

._------------------------------_._-------_._--------~--------. ...

: -.19E+00: -.21E+OO: -.18E+00: 9.44E-Ol
: /0.822)

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IIIP: IMP: III' IItP : 7.43E-02: 8.58E-02: b.43E-02: 1.29E-Ol :

: 10.5m :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:--~------:---------:---------:----------:

: R 3 : F=1.12E-02: F=3.09E-04:
: 10.010) : 10.001l

: 2.21E-Ol: 2.25E-Ol: 2.1bE-Ol: 1.08E+00 :
: 10.854) :

1 1 ---.1 1 1 ----.1_---- .1. 1. 1 .1 1. ,· . .. . . . .....
: R 4 NON: NON : F=1.33E-04: F=4.55E-04:

: 10.000) : 10.000)
: 1.84E-02: 1. 94E-02: 1.74E-02: 1.34E-Ol :

: (0.553) :
• .I I I I a a a a a a a a

, a a • a • • a a a • a •

: It6TF-CO-20 .. .
I a

· .
: R 1 NON : NON : F=3.15E-Ol: F=5.03E-Ol:

: (0.2b3) : 10.383)
: -.2bE-02: -.15E-Ol: -.45E-03: 1.2bE-02 :

: (0.505) :• a a a a • • , a • a a

• a a a • • a a a a a •

: R 2 IItP: IItP: III' 11'111 : -.71E-Ol: -.47E+OO: -.llE-OI: 1.23E-Ol :
: (0.545) :• • • • a a • • a • a •

• a a. a, a a a • • •

: R 3 · · : F=b.B9E-02: F=1.19E-02:
: (0.Ob7) : 10.011)

: -.15E-02: -.83E-02: -.28E-03: 7.30E-03 :
: (0.503) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=b.b2E-Ol: F=1.22E-03:

: iO.343) : 10.000)
: -.79E-02: -.45E-Ol: -.14E-02: 5.75E-02 :

: 10.523) :
• , , a , • • • , , , , ,

• a a a' ., a 'a...

: It6TF-NO-20
:-----------------:

: R 1 NOM: NON : F=1.31E-Ol: F=4.94E-02:
: 10.122) : 10.04&)

: -.37E-Ol: -.40E-Ol: -.35E-Ol: 1.78E-Ol :
: 10.570) :, , a ' a • , • , • • ,

a , a a , • a a. a , •

: R 2 IItP: IItP: III' IMP : 3.72E-Ol: 3.9bE-Ol: 3.49E-Ol: b.77E-01 :
: 10.72b) :, , • • • • a , , • , a

, a a. a • , • a • , ,

: R 3 ·· : F=2.44E-02: F=1.95E-02:
: 10.023) : 10.018)

: -.llE+OO: -.11E+00: -100E+00: 5.12E-Ol :
: 10.b93) :, a , • • • , • • • , •

, a • a a a • 'a. a •

: R 4 NOM : NON : F=2.9bE-Ol: F=S.49E-02:
: 10.089) : (0.004)

: -.28E-Ol: -.30E-Ol: -.2bE-Ol: 2.01E-Ol :
: (0.579) :, , e • , • , e , a , , ,

a , a ,a • , , a a , , a

: It6TF-C/NO-20a •

· .
: R1 NON : - :F=6.74E+05 : F=1.55E+00:

: Il.000) : 10.766) :F=
b.l0 12.33: -.25E+00: -.83E+Ol: -.73E-02: 1.20E+OO :

0.477 (0.295):F= 1.032 (0.601): 10.879) :, , a , • a a , , • • ,

a a " " , "'"

: R 2 IItP: IMP: 1lU' Il''' : 8.93E-Ol: 3.31E+Ol: 2.41E-02: 2.49E+00 :
: 1O.95b) :• a ' , a , , , a I a a

a a a' a. , .,. a ,

: R 3 · · :F=1.38E+04: F=4.84E-Ol: 0.47 4.21: 3.b5E-02: 1.17E+00: 1.14E-03: 1.75E-Ol :
: Il.000) : (0.372) :F= 0.035 (0.009):F= 0.32310.189): : (0.5b9) :• , , , , , , a , , a

• a ., • , a a a , , a

: R 4 NON : NOl :F=1.53E+03 : F=3.98E-Ol:
11.000) 10.151) :F=

0.01 3.90: -.12E-Ol: -.38E+OO: -.35E-03: B.39E-02 :
0.001 IO.OOO):F= 0.331 10.083): : 10.533)



---------~------_._-----_.------_._---------_._-----------------------. . . . . .
: Il6TF-PAO
:-----------------:

--::-------i--

273

-_._--- 1. .

: R1 HON : NON : F=7.30E-Ol: F=7.21E-03:
: (0.4971 : 10.0071

: -.78E-02: -.7bE-02: -.80E-02: 3.74E-02 :
:, : (0.515) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 11lP: I1W: IlfI I1W : 1.32E-02: 1.30E-02: 1.33E-02: 2.28E-02 :

: 10.5081 :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · : F=1.11E-Ol: F=1.30E-02:

: 10.1051 : (0.0121
: 4.74E-02: 4.71E-02: 4.77[-02: 2.27[-01 :

: 10.5891 :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON : NON : F=I.13E-03: F=I.54E-03:

: (0.0001 : 10.0001
: 1.90E-02: 1.8bE-02: 1. 93E-02: 1.38E-Ol :

: 10.5551 :
:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: IftiTF-PT
-----------------_.· .

: R1 NON : - :F=I.13E+05: F=b.43E-01: 5.29 5.55: -.28E+00: -.57E+Ol: -.14E-Ol: 1.37E+00 :
: (1.0001 : (0.4bOI :F= 0.410 (0.249I:F= 0.431 (0.2641: : (0.9081 :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 HIP IltP : 2.57E-Ol: 6.27E+00: 1.05E-02: 4.54E-Ol :

: (0.6601 :e e a a

- - - - - - - - - 8 e •

: R3 · · :F=5.4bE+04 : F=2.12E-Ol: 4.29 1.91: 2.04E-Ol: 3.88E+OO: 1.08E-02: 9.95E-Ol :
: (1.0001 : 10.IB81 :F= 0.329 (0.1941:F= 0.143 (O.Ob7l: : (0.835) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R4 NON: NON :F=2.75E+Ol: F=3.09E-02: 0.65 0.31: -.42E-02: -.85E-Ol: -.21E-03: 3.08E-02 :

: (1.0001 : 10.0011 :F= 0.053 lO.OO21:F= 0.02b (0.0001: : 10.5121 :e 8 8 _
- - 8 _ _ _ _ _ _ _ _ _ _

: It6TF-CAO-20e _

· .
: R1 NON : - : F=8.97E-Ol: F=4.76E-02:

: (0.4251 : (0.0461
: -.5lE-Ol: -.50E-Ol: -.53E-Ol: 2.47E-Ol

: (0.5961
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R2 III' IltP : 4.24E-Ol: 4.94E-Ol: 3.b5E-Ot: 7.85E-Ol :

: 10.755) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R3 · · : F=B.07E-02: F=4.65E-02:

: 10.0781 : 10.0451
: -.12E+00: -.10E+00: -.13E+00: 5.55E-Ol :

: (0.70BI :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON : NON : F=7.37E-02: F=3.B4E-02:

: 10.006) : (0.0021
: -.44E-Ol: -.41E-Ol: -.4bE-Ol: 3.18E-Ol :

: lO.b2U :• e e e 8 • ••

- 8 _ •• _ _ _ ••• _ •

: IftiTF-1'I60-20

------------------· .
: R1 UNI • _

mIl'I • :F=I.94E+Ob : F=3.32E+Ol:
: Il.0001 : 11.0001 :F=

42.75 75.1b: 7.71E-Ol: I.b9E+Ol: 3.51E-02: 4.90E+00 :
5.476 (0_994):f= 22.185 (1.000): . : : tl_000) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 11tP: II'IP: III' IIIP : 9.07E-Ol: 1.91E+Ol: 4.31E-02: 2.b2E+OO :

: 10.9bOI :..--------------.-__--__8.-_--_----_._-------------------- e • _
- • • - - - - a _ _ 8 _

: R 3 · · :F=2.11E+06 : F=9.5bE+OO: 54.63 46.63: 7.5OE-Ol: 1.54E+Ol: 3.70(-02: 4.73E+OO :
: 11.000) : 10.9991 :F= 8.832 10.9991:F= b.406 10.9971: : (1.0001 :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R4 NON : NOlI :F=2.75E+06: F=4.3bE+Ol: 59.01 . 81. 70 : 7.77E-ol: 1.64E+Ol: 3.b7E-02: 7.55E+OO :

Il.0001 Il.0001 :F= 11.758 (l.OOOI:F= 3b.472 (1.0001: : Il.0001
. --------_._-----~---------------------------_._-------_._-------_._-------------



: ~TF-Ko-20
1 1· .

------_._----------~----------_._--------. . . . ------------i-----
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---------.-----------. .

: R 1 NON: NON : F=7.2BE-02: F=7.IIE-02:
: (0.0711 : (0.Ob91

: -.22E+00: -.19E+00: -.24E+OO: 1.05E+OO :
10.B471 :

1- 1 1 1 1 1 - 1 1 1 1 1 1· . .. .. . .....
: R 2 IIIP IN' : 9.9IE-01: 8.bbE-01: 1.13E+00: 4.b3E+OO :

: (0.9911 :
1 1 1 1 -- 1 __---_----_1_----- 1 1 1 1 1 1· . .. .. . .....
: R 3 · · : F=I.b8E-02: F=5.18E-02:

: (O.Olbl : (0.0501
: -.IBE+OO: -.lbE+OO: -.21E+OO: 8.9bE-01 :

: (0.8101 :
1 1 1 1 1 ----_1_---- 1 1 1 1 1 1· . .. .. . .....
: R 4 NON: NON : F=8.b7E-03: F=I.39E-02:

: (0.0001 : (0.0011
: -.BOE-Ol: -.71E-Ol: -.91E-Ol: 5.B5E-Ol :

: 10.7191 :
1--_- 1 ._-----_._-----_._---------_._------ • • e e e • •· . . .. .. . .....
: ~6TF-NAO-20

._---------------_.· .
: R1 NON : - :F=2.01E+03: F=2.07E-01: 11.7B I.B4: 2.37E-02: 5.94E-Ol: 9.45E-04: 1.14E-Ol :

: (1.0001 : (0.1831 :F= 0.979 (0.4221:F= 0.138 (0.0041: : (0.5451 :
._-----_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_._-------_._-------_._---------,· . .. .. . e....
: R 2 I"P: IPlP: IN' : 5.3bE-Ol: 1.51E+Ol: 1.90E-02: 1.04E+00 :

: <O. B121 :
• • e • • • • • • e • •· . .. .. . - - - - -
: R 3 :F=2.03E+05 : F=4.B7E-Ol: 8.04 4.27: 2.97E-Ol: b.43E+00: 1.37E-02: 1.47E+00 :

: 11.0001 : (0.3741 :F= 0.b41 (0.4001 :F= 0.327 (0.1921: : (0.9221 :
________________ • e , •

- - - - - - - - - . . -
: R 4 NON: NON :F=I.19E+05: F=2.80E+00: 2.5b 22.24: 2.01E-01: 4.72E+00: 8.53E-03: 1.48E+00 :

: (1.0001 : (0.9741 :F= 0.215 !O.0311:F= 2.335 (0.954): : 10.9281 :
:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------1
: ~6TF-SBE
• e· .

: R1 NON: NON : F=I.81E-02: F=2.0bE-02:
: (0.0171 : (0.019)

: - .1bE-01: -. 1bE-01: -. 1bE-01: 7. b2E-02 :
: (0.530) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 HIP IN' .

. . : 4.07E-Ol: 4.72E-Ol: 3.51E-Ol: 7.48E-Ol :
: 10.74b) :

________________________ e _

- - • - - - - • e • • _

: R 3 · · : F=3.90E-02: F=5.59E-02:
: 10.038) : (0.054)

: -.12E+00: -.12E+00: -.13E+00: 5.97E-Ol :
: 10.722) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=S.blE-03: F=b.b8E-02:

: [0.000) : 10.005)
: -.3IE-Ol:--.31E-Ol: -.3IE-Ol: 2.2bE-01 :

: 10.589) :
__________ I e e I 8 e ee _ _ • _ _ _ e _. _ _ e

: ~6TF-HPFPO-20

-------------------· .
: R1 NON : - : F=2.b9E-03: F=2.39E-03:

: (0.003) : 10.002)
: 3.79E-02: 5.00E-02: 2.B7E-02: 1.82E-Ol :

: (0.5711 :
________________ e • e e I e- - e _ _ _ _ _ _ _ _ _

: R 2 I"P: [P1P: IN' IN' : 2.28E-Ol: 4.08E-Ol: 1.28E-Ol: 4.03E-Ol :
: (0.b431 :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R3 · · : F=I.81E-02: F=I.07E-02:

: 10.017l : (0.0101
: -.23E-Ol: -.27E-Ol: -.20E-01: 1.11E-Ol :

: (0.544) :
-_-- 1_-- ---------------------------------------- e e s e _
- - • - e _ _ _ _ e • •

: R 4 NON: NON : F=4.73E-03: F=2.31E-03:
: (0.000) : 10.000)

: 2.13E-02: 2.72E-02: l.b7E-02: 1.55E-Ol :
: (0.5b1l :

______________________________________________________________________________________________ e e _



: "6TF-HCCO-20
1 ----------_.· .

- ---------------.
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·------ii

: R1 NON : - :F=I.34E+Ol : F=3.23E-Ol:
: (1.000) : (0.269) :F=

2.33 2.B6: -.23E-Ol: -.17E+00: -.31E-02: 1.12E-Ol
0.175 iO.OBBl:F= 0.216 (0.116): : (0.544)

.------_._-----_._-----_._----------._---------_._---- -----------_._---------------_._-------_._---~---_._-- -----_._--------_.· . .. .. . .....
: R2 I"P: I"P: I~ : -.25E+00: -.17E+Ol: -.35E-Ol: 4.41E-Ol :

: (0.655) :
1 • 1 --_._---------_._---- 1 - 1 1 • 1 1 1· . . . .. . .....
: R 3 :F=2.74E+02: F=2.47E-Ol: 1.6B 2.24: 1.10E-Ol: 7.70E-Ol: 1.57E-02: 5.28E-Ol :

: (1.000) : -(0.214) :F= 0.125 1O.056):F= 0.16B(0.084): : (0.699) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON :F=5.67E+00: F=1.10E-02: 0.29 0.11: 1. 54E-02: 1.11E-Ol: 2.14E-03: 1.12E-Ol :
: • : (1.000) : (0.000) :F= 0.024 (O.OOO):F= 0.009 (0.000): : (0.544) :

1---- -1 __- __--1 1 1 1 __--__-- 1 1 1 1 I a 1

1 1 1 1 1 1 1 1 1 1 1 1 1

: !'l6TF-RUO-20
1 ----- 1· .

: R1 NON: NON : F=I.56E-Ol: F=3.38E-04:
: (0.143) : (0.001)

: 3.22E-02: 3.64E-02: 2.84E-02: 1.54E-Ol
: 10.5b1l

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IPlP: IPlP: IIlP I~ : -.72E-Ol: -.B3E-Ol: -.62E-Ol: 1.25E-Ol :

: (0.546) :
1_-----_.- 1 1 --_-__ 1 __ - 1 - 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1

: R 3 : F=I.92E-02: F=3.98E-03:
: (O.OIB) : (0.004)

: 1.13E-02: 1.31E-02: 9.71E-03: 5.41E-02 :
: (0.521) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=I.0IE-02: F=I.67E-03:

: (O.OOOi : (0.000)
: 1.2bE-02: 1.44E-02: 1.10E-02: 9.15E-02 l

: (0.536) :
:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: !'I6TF-CAJ"60-20 :
1 ----------_1· .

: R 1 NON : - : F=4.77E-Ol: F=3.70E-Ol:
: (0.36B) : (0.300)

: -.30E-02: -.26E-Ol: -.34E-03: 1.44E-02 :
: (0.5061 :

1--- 1-_- 1 1_-- 1------ 1 - 1 1 1 1 1 1

• 1 1 1 1 1 1 1 1 1 1 1

: R 2 IIlP I~ : 8.41E~2: 6. 13E-Ol: 1.1SE-02: 1.4bE-01 :
: 10.553) :

._------1 1 1 1 1 --_- 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1

: R 3 :F=1.03E+02: F=7.B2E-02: 0.38 0.72: -.55E-Ol: -.43E+00: -.71E-02: 2.65E-Ol :
: 11.000) : (0.075) :F= 0.028 <O.0071:F= 0.053 (o.om: : (0.603) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON :F=1.32E+Ol: F=2.35E-Ol: 0.37 2.35: -.IBE-Ol: -.15E+00: -.22E-02: 1. 31E-Ol :

: (1.000) : 10.056) :F= 0.030 (O.OOll:F= 0.196 <0.025): : (0.552) :
1 --_1_-- 1---- 1 -------- 1 --__----1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1

: !'I6TF-RAPO-20
1_---_-----------_1· .

: R1 NDN : NON : F=8.98E-Ol: F=6.b4E-05:
: (0.425) : (0.000)

: -.83E-02: -.39E-Ol: -.17E-02: 3.96E-02 :
: (0.516) :

1 I I I a I 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1

: R 2 I!'IP: I"P: UV' I~ : -.30E+OO: -.15E+Ol: -.59E-Ol: 5.32E-Ol :
: <0.684) :

1 - __ 1 1 1 -- 1 1 - 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1

: R 3 . . : F=3. 32E+Ol : F=5.93[-02: 1. 79 0.59: 8.92E-02: 4.16E-ol: 1.91E-02: 4.29E-01 :
: 11.000) : (0.058) :F= 0.134 <0.062):F= 0.044 (0.013): : (0.664) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=4.99E-Ol: F=I.07E-04:

: <0.223) : (0.000)
:·9.74E-03: 4.60E-02: 2.06E-03: 7.09E-02 :

: (0.528) :
1 1 1 1 --------------------- 1 1 1 1__________ _ . 1 _
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:-----------------:-------:-------:-----------:-----------:--------~--------:-----------------:---------:---------:---------:----------:

-:----------:-------: ...----:------:----_._----:--- ---:----_.
LINXU

: NTF-CO-20
._---------------_.· .

RPCORUX RPCORXU COR RE6UX : RE6lU : COR{>O
-------_.----------~---. .

: R 1 NON: NON : F=2.27E-OI: F=2.54E-02:
: (0.199) : (0.024)

: -.25E+OO: -.JOE+OO: -.21E+OO: 1.25E+00 :
(0.887) :

._-----_._- ' 1 ----_._---------_._---- • • • • • •· . .. .. . .....
: R 2 : 9.9bE-OI: 1.30E+00: 7.b4E-OI: 5.4bE+00 :

: (0.994) :
._-----_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_.---------._--------~--------_.• 1 •• • 1 • 1 1 • • 1

: R 3 : F=4.B5E-02: F=8.49E-02:
: (o.om : (0.082)

: -.lbE+OO: -.18E+00: -.14E+OO: 7.iIE-01 :
: (O.77b) :

._-----_._-----_.------_._---------_._---------_._---------------_._---------------_._-------_._-------_._-------_._--------_.
• • • 1 • 1 a al. 1 •

: R 4 NON: NON : F=2.0bE-02: F=1.BbE-02:
: (0.001) : (0.001)

: -.11E+00: -.13E+00: -. 90E-OI: 7.83E-Ol :
: (0.781l :

....~----_._-----_._-----~, .._._--._.._.~...__.._-_._-----,----------------~._~-------------._._--------,------- -_._-------_._--------_.• a. a •• • al. a •

: P205TF-CO-2û
a 1· .

: R 1 NON: NON :F=4.02E+Ol: F=1.59E+OO: 1.33 12.73: 9.28E-02: 4.bbE-OI: 1.B5E-02: 4.4bE-ûl :
: (1.000) : (O.77b) :F= 0.099 (0.041i:F= 1.0b9 (O.blll: : iO.670) :

• I • • a I 1 1 1 , 1 1

• 1 lia 1 1 • 1 1 1 •

: R 2 : 2. 02E-Ol: 1.17E+00: 3.50E-02: 3.55E-OI :
: (O. b271 :

1 • I a I I • • • • 1 1

a • •• 1 lia 1 • , a

: R 3 :F=b.79E+Ol: F=1.39E-OI: 1.18 1.33: -.12E+00: -.59E+OO: -.27E-OI: b.OIE-OI:
: \1.(00) : (0.129) :F= 0.088 lO.035):F= 0.0991O.041l: : lO.723) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=1.4SE-û2: F=2.15E-03:

: 10.001l : 10.000)
: -.13E-02: -.63E-02: -.2bE-03: 9.2BE-03 :

: (0.504) :
• • I • a • 1 1 1 1 1 1 •

• a 1 a al. a • 1 1 1 1

: KTF-CO-2û
1 ----- 1· .

: R 1 NON: NllN : F=1. B3E-OI: F=2.05E+00:
: 10.lb5) : 10.849>

: 9.12E-02: 1.0bE-OI: 7.87E-02: 4.3BE-OI :
: 10.6b7l :

• I a I I I I • a • 1 1

• 1 1 1 • 1 lia ail

: R 2 I1lP : 3.39E-OI: 4.5bE-OI: 2.52E-Ol: b.11E-Ol :
: 10.70B) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 : F=4.00E-03: F=8.0SE-Ol:

: 10.004) : 1O.4b3)
: 7.3BE-03: 7.72E-03: 7.0bE-03: 3.54E-02 :

: 10.514) :
._-----_1_-----_._------.----- 1 1 - 1 1 8 1 • 1

1 • 1 1 1 1 1 • 8 a • •

: R 4 NON: NON : F=4.b7E-04: F=2.04E-02:
: (0.000> : (0.001>

: 7.37E-02: B.25E-02: 6.59E-02: 5.3BE-Ol :
: tO.703) :

• • • • • • • a I I • 1 •

• al. 1 1 lia 1 1 • •

: QCATF-CO-20
I a· .

: RI NON: NON :F=S.blE+02: F=3.B5E-Ol: 4.80 3.57: -.23E+OO: -.14E+OI: -.39E-OI: 1.14E+00:
: 11.000) : (0.310) :F= 0.370 (0.222) :F= 0.271 10.154): (O. 86b) :

1 I I I I a I • a • 1 1

• 1 1 lia 1 1 1 • 1 1

: R 2 IIlP : 9.7bE-Ol: b.49E+OO: 1.47E-Ol: 3.8IE+00 :
: 10.9B4) :

• 1 ._-----_._---------_._---------_.----- 8 • 1 1 1 1

• 1 l ' ail • 1 1 1 1

: R 3 :F=2.b5E+02: F=3.29E-Ol: 3.04 3.08: -.18E+OO: -.97E+00: -.32E-Ol: B.bOE-OI :
: (1.000> : lO.273) :F= 0.230 \0.125) :F= 0.233 (0.127l: : lO.BOIl :

a I a a a • • I I a • 1

lia ail 1 lia 1 1

: R 4 NON: NON :F=1.IIE+02: F=9.57E-02: 1.32 1.03: -.IOE+OO: -.6IE+00: -.18E-Ol: 7.b5E-Ol :
(1.000> : (0.010) :F= 0.109 !O.OObi:F= 0.085 (0.004): : 10.77b) :



: QIUiTF-CQ-20
1 -----------,. .

: R 1

----_.------_._-------- .· .

NON: NON : F=4.35E-02: F=1.53E-Ol:
: 10.0421 : (0.140)
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___________ . ~ . -.1 ----,. .....

: 5.02E-02: 5.65E-02: 4.47E-02: 2.41E-Ol :
: (0.5941 :

,- 1 1 1 1 1 - 1 .1 1. 1 1 .,. . .. .. . .....
: R 2 : -.12E+00: -.15E+00: -.10E+00: 2.14E-Ol :

: 10.57B) :
,------_. 1 1 1 -----_1----- 1 1 , 1 1 ,. . .. .. . .....
: R J : F=9.34E-03: F=1.B4E-02:

: (0.009) : 10.017>
: 7.46E-02: 7.95E-02: 7.01E-02: 3.59E-Ol :

: (0.63B) :
1 -_-1 1 1 ----.1.---- 1 - 1 1 1 1 1 1

1 1 Ile 1 el. 1 1 1

: R 4 NON: NON : F=1.13E-02: F=4.b9E-04:
: 10.000l : 10.0001

: 4.S3E-02: 5.31E-02: 4.39E-02: 3.52E-Ol :
: (0.6371 :

:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: QIHF-CO-20
:-----------------:

: R 1 NON: NON :F=2.23E+Ol: F=1.71E+00: 0.29 13.47: 6.11E-02: 3.23E-Ol: 1.15E-02: 2.9JE-Ol :
: (1.0001 : (0.797> :F= 0.021 IO.005):F= 1.142 (0.641Jl: : (0.614) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 Il'IP : 5.12E-Ol: 3.15E+00: B.34E-02: 9.BOE-Ol :

: <O. BOO) :
1 - __ 1 --------------- 1 1 - 1 1 1 1 1 1
1 1 1 1 1 _ 1 1 1 1 1 1

: R 3 :F=4.94E+Ol : F=5.27E-02: 1.23 0.53: -.96E-Ol: -.47E+00: -.20E-Ol: 4.63E-Ol :
: (1.000l : (0.0511 :F= 0.091 (O.0371:F= 0.039 (0.0111: : (0.676) :

I_~ I I I I • ------__ -- __ 1 -------- 1 - 1 __ - 1_-- 1 1

Ile e 1 e Ile 1 1 1

: R 4 NON: NON :F=4.29E+OO: F=B.75E-04: 0.92 0.01: 2.56E-02: l.J3E-Ol: 4.93E-03: 1.B6E-Ol :
: (0.9971 : 1O.000l :F= 0.070 (0.003):F= 0.001 (O.OOOi: : lO.574l :

1 I e I I I 1 1 1 I e 1

1 1 1 1 1 1 1 lia 1 1 1

: QPTF-CO-20
I a. .

: R1 NON: NON : F=6.00E-02: F=1.49E-Ol:
: (O.05B) : \0.137>

: 9.25E-02: 1.0SE-Ol: 7.91E-02: 4.45E-Ol :
: 10.670) :

1 1-_- 1 1 1 -_1 - a I I 1 •
1 e e e _ _ 1 _. 1 1 •

: R 2 I"P: I"P: I"P I"P : 2.B4E-Ol: 3.90E-Ol: 2.07E-Ol: 5.06E-Ql :
: 10.070) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · : F=1.12E-Ol: F=1.43E-Ol:

: (0.1061 : (0.132)
: 1. llE-02: 1.lBE-02: 1.05E-02: 5.33E-02 :

: 10.521l :
1 • I e I I I I a I a
1 • 1 _ 1 1 lia 1 _ e

: R 4 NON: NON : F=4.03E-02: F=1.12E-03:
: (0.0021 : 10.000)

: 7.13E-02: B.OBE-02: b.29E-02: 5.20E-Ol :
: 10.097) :

1 --_1 __----_1_-_-------------------------------- a I a • a 1
al' _ lia 1 a ail 1

: ID:TF-CO-20
:-----------------:

: R 1 NON: NON :F=8.73E+00: F=2.71E-Ol: 0.42 2.40: 4.70E-02: 2.23E-Ol: 9.92E-03: 2.20E-Ol
: 10.99BI : (0.2321 :F= 0.031 10.00Bl:F= O.lBO 10.092): : (0.5BBI

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 I"P: I"P: I"P : -.50E-Ol: -.27E+00: -.91E-02: 8.05E-02 :

: (0.532) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · :F=3.B5E+00 : F=2.2BE-02: 0.22 0.21: 3.43E-02: 1.52E-Ol: 7.70E-03: 1.04E-01 :

: (0.964) : (0.022) :F= 0.016 (O.003l:F= 0.016 (0.0031: . : (0.5651 :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON :F=4.35E+00: F=L04E-02: 0.05 0.12: J.25E-02: 1.51E-Ol: 6.98E-03: 2.37E-Ol :

: (0.9971 : 10.000l :F= 0.004 W.OOOI:F= 0.009 10.000;: : (0.593) :
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i ... _ .. -

: rl6-6R'AO-20

: R 1 : NON F=4.99E-Ol: F=1.31E+00:
(0.381) (0.710)

: -.31E-Ol: -.98E-02: -.98E-Ol: 1.49E-Ol
: 10.558) :

.------_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_._-------_._-------_._--------_.· . .. . . . .....
: R 2 l~P: l~P : II'lP : 6.85E-Ol: 1.33E-Ol: 3.52E+00: 1.45E+00 :

: (0.879) :
1 ._-----_._-----_._---------_._---------_._---- 1 • • 1 • •· . .. . . . .....
: R 3 . . : F=4.34E-Ol: F=3.b2E-02:

: (0.3411 : (0.035)
: 3.12E-04: 1.09E-04: 8.89E-04: 1.50E-03 :

: (0.501) :
._-----_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_._-------_._-------_._--------_.
• • • • • 1 • •••••

: R 4 NON: NON : F=3.75E-02: F=2.30E-Ol:
: (0.002; : (0.054)

: 2.04E-02: 6.65E-û3: 6.24E-û2: 1.48E-Ol :
: 10.559) :

• • • • • • ----._-----------_- 1- ------ 1 - -1 __ - 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1

N-6R AD-20

: R 1 : NON :F=5.07E-Ol: F=1.36E+Ol: 4.75 1.27: -.13E+OO: -.41E-Ol: -.43E+OO: 6.43E-Ol
: \0.386) 11.000) :F= 0.366 (0.219i:F= 0.094 (0.038): : 10.73])

1 1 1 1 1 1 - 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1

: R 2 II'lP: II'lP: I~P IMP : 2.21E-Ol: 8.13E-02: 6.01E-Ol: 3.89E-Ol :
: (0.638) :

1 1 1 1 1 ----_1_---- 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1

: R 3 :F=2.97E-Ol : F=2.23E+Ol: 2.78 3.10: -.lbE+OO: -.49E-Ol: -.52E+00: 7.74E-Ol :
: 10.250) : 0.000) :F= 0.210 (O.1l2):F= 0.235 (0.1291: : (0.7771 :

1 1 1 1 1 1 - 1 1 1 1 1 1
1 1 _ _ 1 _ _ 1 1 1 1 1

! R4 NON: NON :F=2.45E-Ol: F=1.02E+Ol: 2.53 1.04: -.llE+OO: -.35E-Ol: -.36E+00: 8.l1E-Ol :
: (0.060) : (1.000) :F= 0.212 iO.030):F= 0.086 (0.004): : (0.792) :

---------_1_-------- 1 1_- ------------- 1 1 1 1
1 1 1 1 1 _ 1 1 1 1 _ _ 1

: P-6R-Aû-2û
1 ------------. .

: R 1 NON: NON :F=5.b3E+02: F=2.6!E-Ol: 2.31 2.40: -.lbE+OO: -.12E+Ol: -.22E-Ol: 7.76E-Ol :
: (1.000) 10.225) :F= 0.173 (0.08]):F= 0.180 iO.092): : (0.7m :

1 • 1 1 1 1 - 1 1 1 1 1 1

1 • 1 1 • 1 1 1 1 1 1 1

: R 2 !MP: I1'IP: IMP : -.83E-Ol: -.b4E+OO: -.llE-Ol: 1.43E-Ol :
: (0.552) :

1 1 1 ------- 1 1 - a I I I 1 1

1 • 1 _ 1 1 1 1 1 1 1 1

: R 3 :F=6.94E+02 : F=3.32E-Ol: 4.26 3.05: -.18E+00: -.13E+Ol: -.27E-Ol: 8.97E-Ol :
: (1.000) : (0.274) :F= 0.326 (0.192):F= 0.231 (0.126): : (0.810) :

1 I I a I 1 1 1 1 1 1

1 1 1 1 1 1 _ 1 1 1 1 1

: R 4 NON: NON :F=6.32E+02: F=2.75E-Ol: 3.50 2.83: -.17E+00: -.12E+Ol: -.23E-Ol: 1.21E+00 :
: (1.000) : (0.076) :F= 0.296 W.0651:F= 0.238 (0.039): : (0.885) :

:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:-~--------:

K-6R ·AO-20

: R 1 : NON :F=4.60E+OO: F=5.64E+02: 30.99 40.55: 4.49E-Ol: 1.14E-Ol: 1.77E+00: 2.32E+00 :
: 10.979) 11.000) :F= 3.294 (0.961l:F= 5.002 (0.991): : (0.985) :

1 I I a I I 1 1 1 1 a 1

1 1 1 lia 1 1 _ 1 1 1

: R 2 l~P: II'lP: II'lP IMP : -.20E+00: -.34E-Ol: -.llE+Ol: 3.44E-Ol :
: (0.623) :

1--- 1 1 1 1 1 - 1 1 1 1 a •
1 1 1 1 1 1 1 1 1 1 1 1

: R 3 :F=1.40E+00 : F=1.10E+02: 11.92 9.18: -.29E+00: -.8SE-Ol: -.10E+Ol: 1.45E+00 :
: (0.732) : (1.000) :F= 0.992 (0.416):F= 0.741 (0.458): : (0.919) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=1.44E-Ol: F=5.22E-Ol:

(0.0211 : (0.239)
: 1.41E-02: 3.76E-03: 5.26E-02: 1.02E-Ol

: (0.5411



--_._-----_._-----_._------------.--------· . .. .
1816-6~ ~O-20

._-------_..
----------------._--------------_. ",
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: RI: NON :F=3.70E+02: F=1.95E-Ol: 5.88 1.79 -.15E+00: -.10E+Ol: -.24E-Ol: i.47E-01 :
: (1.000) (0.174) :F= 0.458 (O.2B2l:F= 0.134 (0.062): : iO.7b9) :

._-----_._-----_._-----_._---------_._-------__-1_---- • 1 1 • • .
• • •• • 1 • .,..,

: R2 IMP: IMP: IMP IMP : 3.b7E-Ol: 1. 98E+00: b.BIE-02: b.bbE-OI :
: 10.724) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 :F=7.10E+02: F=4.46E-Ol: 2.31 4.03: 1. 94E-Ol: 1.31E+OO: 2.88E-02: 9.43E-Ol :

: (1. 000) : (0.349) :F= 0.173 (0.0871 :F= O.30B (0.179): : (O. B22) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON :F=5.73E+Ol: F=b.40E-02: 0.00 0.b7: S.73E-02: 3.7bE-Ol: 8.73E-03: 4.18E-Ol :

: (1.000) : (0.005) :F= O.OOOIO.OOO):F= (J.OSS 10.(02): : 10.bbll :
. --_._-----_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_._-------_.--------_._--------_.· . .. . . . .....

QN-6R' AO-20
._-- ----------_.·

: R 1 : NON : F=I.12E+OO: F=I.SaE+OO:
: (0.654) \0.772)

1.45E-Ol: 1.aOE-Ol: 1.17E-Ol: b.99E-01
: 10.754) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IMP: IMP: IMP 1I1P : -.14E+OO: -.18E+00: -.11E+00: 2.44E-Ol :

: (0.589) :
._-----_._-----_.------_._---------_._---------_._---------------_._---------------_._-------_._-------_._-------_._---------.· . .. . . . .....
: R 3 : F=3.32E-Ol: F=2.91E-02:

: (0.275) : (0.028)
: -.13E-Ol: -.lbE-Ol: -.llE-Ol: b.35E-02 :

: (0.525) :
• • • • • • • • • • 1 -- 1· . . . .. . .....
: R 4 NON: NON : F=I.02E-Ol: F=9.9bE-04:

: (0.0lll : tO.OOO)
: 4.38E-02: 5.39E-02: 3.S5E-02: 3.19E-Ol :

: (O.b24) :
:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: gp-6R-AO-20
._----------------.· .

: R 1 NON: NON :F=5.9bE+04: F=2.40E+Ol: b8.7b 69.40: 9.52E-Ol: 6.a2E+OO: 1. 33E-Ol: 8.8bE+OO :
: (1.000) i1.000) :F= Ib.139 (1.000):F= Ib.63b (1.000): : (1.000) :

._-----_._-----_._-----_._----------._---------_._---------------_._---------------_._-------_._-------_._-------_._--------_.- . . - . . . . - . . .
: R 2 IMP: IMP: 111P IMP : 9.39E-Ol: 7.02E+00: 1.25E-Ol: 2.99E+00 :

: (O.97ll :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · :F=8.17E+04: F=4.25E+Ol: 81.bB aO.19: 9.52E-Ol: b.19E+OO: 1.46E-Ol: 8.89E+00 :

: (1.000) : (1.000) :F= 32.701 (1.000):F= 29.677 (1.000): : Il.000) :
._-----_._------1_- ------------_._---------_._---- . . . . . .· . .. . . . .....
: R 4 NON: NON :F=2.b3E+05: F=9.43E+Ol: 93.15 90.94: 9.49E-Ol: b.52E+OO: 1.3BE-Ol: 1.33E+Ol :

: 11.000) : (1.000) :F=111.0b6 (1.000):F= B1.941 (1.000): : (1.000) :
._-- 1_------._------._-----------------_._------- . . • . .· - - . - . - . ... - .
: QK-6R-AO-20
:-----------------:

: R 1 NON: NON : F=I.07E+OO: F=I.02E-Ol:
: (Q. 040) :!O. 097)· :

: b.46E-02: 5.53E-02: 7.55E-02: 3.10E-Ol
: (0.620) :

._-----_._-----_._-----_._---------_._---- 1 - • • • • • •

• • • - 1 • • • 1 _ • ,

: R 2 IIlP: IMP: IMP IIlP : 1.31E-Ol: 1.22E-Ol: 1.40E-Ol: 2.2BE-Ol :
: (0.5B3) :

._-----_._-----_._-----_._---------_._---------_._---------------_._---------------_._-----------------_._--------,---------_.· . .. . . . . - . . .
: R 3 · · : F=3.22E-02: F=5.B3E-04:

: (0.031) : (0.001)
: -.48E-Ol: -.41E-Ol: -.SbE-Ol: 2.29E-Ol :

: (0.589) :
._-----_.- 1 ._---------_._---------_._---- • • • • • •· . .. ,. . .....
: R 4 NON: NON : F=2.78E-03: F=8.79E-04:

10.000) : iO.OOO)
: 1. 54E-02: 1. 33E-02: 1. 7BE-02: 1.12E-Ol :

: (0.544)



: QTI16-AO-20
1_---------------_1· .

----------------------· . .-

280

~--------------_._------------------_.. . . .

: R 1 NON: NON :F=8.00E+OO: F=8.23E-Ol: 0.02 ô.9b: 2.1!E-02: 1. 49E-Ol: 3.01E-03: 1.01E-01
: (0.997> : 10.455) :F= 0.001 \O.OOO):F= 0.549 (0.342): : (0.540) :

1 1 1 1 - 1 - 1 - 1 1 1 1 1 1· . .. .. . .....
: R 2 II'lP I"P : 3.82E-Ol: 2.33E+00: b.2bE-02: b.97E-01 :

: (0.732) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · :F=3.bbE+Ol : F=3.39E-02: '0.25 0.31: -.40E-Ol: -.2BE+00: -.5ôE-02: 1.91E-Ol :

: (1. 000) : iO.033) :F= 0.018 (0.004): F= 0.023 10.005): : (0.575) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON :F=5.bOE+OO: F=b.15E-03: 0.02 O.Ob: 1.59E-02: 1.12E-Ol: 2.2bE-03: 1.1bE-01 :

: (0.999) : (0.0001 :F= 0.002 <0.000;: F= 0.005 <0.0(0): : lO.54b) :
I_r - • • • • • • • • • • • •· . . .. .. . .....

aTM- qO-20
._---------------_.· .

: R 1 : NON F=4.49E-02: F=2.5bE-03:
(0.044) : (0.002)

: B.17E-02: 7.b3E-02: 8.73E-02: 3.92E-Ol
: (0.6511 :

._-----_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_._-------_._-------_._--------_.· . .. .. . .....
: R 2 II'lP: I"P: II'lP II'lP : -.24E+OO: -.24E+OO: -.23E+00: 4.22E-Ol :

: (0.b49) :
._-----_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_._-------_._-------_._--------_.· . .. .. . .....
: R 3 : F=8.27E-02: F=1.97E-02:

: (0.080) : (0.019)
: 3.46E-02: 3.21E-02: 3.59E-02: 1.b3E-01 :

: (0.5b4) :
._-----_._-----_.-------._---------_._---------_._---------------_._---------------_._-------_.--------_._-------_._--------_.· . .. .. . .....
: R 4 NON: NON : F=b.34E-03: F=4.09E-05:

: 10.000) : (0.000)
: 3.02E-02: 2.BbE-02: 3.19E-02: 2.20E-Ol :

: (0.5871 :
._---------------_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_._-------_._--------.---------_.· . . .. .. . .....
: QTP-AO-20
._---------------_.· .

: R 1 NON: NON :F=2.35E+Ol: F=1.b5E-Ol: 1.92 1.4B: 5.B9E-02: 3.15E-Ol: 1.10E-02: 2.B3E-OI :
: (1.000) : <0.151) :F= 0.143 (O.ObB):F= 0.110 (0.048): : (0.ôl0) :

._-----_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_._-------_._-------_._---------,· . '" .. . .....
: R 2 II'lP: II'lP: II'lP II'lP : -.85E-Ol: -.49E+00: -.15E-Ol: 1.47E-Ol :

: 10.554) :
._-----_._-----_._-----_._---- 1 ----_._---- • • • • • •· . .. .. . .....
: R 3 · · : F=1.51E+OO: F=5.15E-03:

: 10. 75B) : 10.005)
: 1.73E-02: 8.59E-02: 3.47E-03: B.2BE-02 :

: (0.533) :
._-----_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_._-------_._-------_._--------_.· . .. .. . .....
: R 4 NON : NON :F=4. 38E+00 : F=4.4bE-03: 0.10 0.05: 2. b3E-02: 1. 37E-Ol: 5.0bE-03: 1. 92E-Ol :

: (0.998) : (0.000) :F= 0.008 (O.OOO):F= 0.004 10.000): : (0.57b) :
.--------_. 1 ._-----_._---------_._------ • • • • • 1 •· . . .. .. . .....
: QTK-AO-20
1 ------------· .

: R1 NON: NON : F=9.33E-Ol: F=3.08E-Ol:
: (0.411) : (0.25B)

: 4.19E-02: 4.51E-02: 3.90E-02: 2.01E-Ol :
: (0.579) :

._-----_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_._-------_._-------_._--------_.· . .. .. . .....
: R 2 II'lP: IllP: II'lP II'lP : -.95E-02: -.llE-Ol: -.81E-02: 1.b5E-02 :

: (0.50b) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · : F=4.10E-03: F=2.45E-03:

: (0.004) : (0.002)
: -.44E-02: -.49E-02: -.39E-02: 2.11E-02 :

: 1O.50B) :
._-----_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_._-------_._-------_._--------_.· . .. .. . .....
: R 4 NON: NON : F=2.9bE-02: F=8.27E-04:

: 10.001) : 10.000)
: 1.43E-02: 1.59E-02: 1.29E-02: 1.04E-Ol :

: (0.541)



281

SUR RESIDUS:1ER,2E"E,3E"E NIVEAU ET RESIDU "OYEN

:-----------------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
LINXU RPCORUX RPCDRXU COR : RE6UX : RE6XU : COR<}O :

:-----------------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: IlS-A2
.----------------_.· .

: R1 : NON : F=8.30E-Ol: F=2.27E-Ol:
: (0.4531 : 10.1991

: 7.53E-02: b.90E-02: B.21E-02: 3.b2E-Ol :
: (0.b401 :

._-----_._-----_._-----_._---------_._---------_._---------- ' ----------_._-------_._-------_._-------_._--------_.· . .. . . . .....
: R2 : 1.40E-Ol: 1. 47E-Ol: 1.33E-Ol: 2.43E-Ol :

: 10.588) :
._-----_. 1 ._----------._---------_._---- •• • • • • •· . .. . . . .....
: R 3 : F=3.34E-02: F=9.33E-02:

: 10.0321 : (0.0891
: -.35E-Ol: -.33E-Ol: -.38E-Ol: 1.b9E-Ol :

: iO. sm :
._-----_._-----_._-----_._---------_._---------_._---------------_._----------------.--------_._-------_._-------_._--------_.· . .. . . . .....
: R 4 NON: NON : F=5.07E-03: F=8.08E-04:

: (0.000) : (0.0001
: 2.88E-02: 2.71E-02: 3.0bE-02: 2.09E-Ol :

: (0.5831 :
._-------_._-----_._-----_._-----_._---------_._---------_._----------------.----------------_._-------_._-------_._-------_._--------_.· . . .. .. . .....
: Il6-LF2
._---------------_.· .

: Ri: NON :F=1.68E-Ol: F=8.b7E+00: 1.50 0.07: 4.9SE-02: 1.08E-02: 2.30E-Ol: 2.39E-OI :
: 10.1531 : (0.9981 :F= 0.112 (0.0481:F= 0.005 (0.001): : 10.5931 :

._-----_._------.------_._---------_._----------._---------------_._---------------_._-------_._-------_._-------_._--------_.· . .. . . . .....
: R2 HIP : -.18E+00: -.41E-Ol: -.75E+OO: 3.08E-Ol :

: (0.b111 :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 . . :F=3.58E-02 : F=1.44E+Ol: 0.32 0.30: b.b4E-02: 1. 51E-02: 2.91E-Ol: 3.19E-Ol :

: 10.0351 : 11.0001 :F= 0.024 10.00bl:F= 0.022 (0.0051: : (0.b241 :
• • • • • •• s • • • • •· . .. . . . .....
: R 4 NON: NON :F=2.90E-02: F=4.14E+00: 0.31 0.07: 3.44E-02: 7.b8E-03: 1.54E-Ol: 2.50E-Ol :

: (0.0011 : (0.9971 :F= 0.025 10.000I:F= O.OOb 10.0001: : \0.5981 :
• • • • • • • --_._------------- 1· . - .. .. . ....-
: gEj-L62
:-----------------:

: R1 :F=b.59E+Ol: F=4.20E-02: 2.06 0.40: -.72E-Ol: -.44E+OO: -.12E-Ol: 3.4bE-Ol :
: (1.0001 : \0.0411 :F= 0.154 10.0751:F= 0.030 10.0081: : (0.b34) :

• • • s • • • • • •· . _. . . . .....
: R 2 HW : 2.bOE-Ol: 2.0bE+00: 3.27E-02: 4.bOE-Ol :

: 10.bb2) :
• • • • • • s • • • •

- - .. . . . .....
: R 3 : - :F=1.42E+02 : F=1. 39E+00: O.bb 11. 30 : 1.07E-Ol: b.56E-Ol: 1. 75E-02: 5.1bE-Ol :

: (1.0001 : 10.7311 :F= 0.049 10.0151:F= 0.935 (0.4431: : (0.b94) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 liON: liON :F=2.b2E+Ol: F=5.14E-Ol: 0.b7 4.99: 4.34E-02: 2.71E-Ol: b.93E-03: 3.16E-Ol:

: 11.0001 : (0.234) :F= 0.055 10.0021:F= 0.429 (0.1431: : 10.b23)



._------·: QG-SF2

._---------- 1· .

.- - -- .- - - - - - - - - . - i -_.- ---
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---------_ ..

: R1 :F=6.81E+Ol : F=5.17E-Ol: 15.55 4.82 1.76E-Ol: 7.06E-Ol: 4.41E-02: 8.55E-Ol
: (1.000) : (0.391l :F= 1.350 1O.717l:F= 0.372 (0.223): : (0.799) :

._-----_1 1 1 ----_._--------_-1---_- 1 1 1 1 1 1· . .. . . . .....
: R2 111fl : -.37E+00: -.18E+Ol: -.76E-Ol: 6.70E-Ol :

: 10.725) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 :F=2.89E+Ol : F=1.20E-Ol: 7.56 1.21: 1.23E-Ol: 4.b6E-Ol: 3.25E-02: 5.93E-Ol :

: (1.000) : (0.113) :F= 0.600 (0.374) :F= 0.090 (0.036): : (O.721l :
._-----_. __ - 1 1 ----_._---- 1 - 1 1 1 1 • 1

• • •• ... • •• 1 • •

: R 4 HON: NON :F=2.42E+Ol: F=2.75E+OO: 4.87 21.98: 1.02E-Ol: 4.02E-Ol: 2.57E-02: 7.42E-Ol :
: (1.000) : (0.972) :F= 0.419 (0.136l:F= 2.300 (0.951l: : 10.769) :

1---- 1 1 ._------.----------_.------- 1 • • 1 • "

• • . •. l' . ...."
: QS-S62
1----------------_·· .

: R 1 · · :F=1.89E+00: F=3.77E+02: 14.87 4.30: 2.14E-Ol: 3.81E-02: 1.20E+00: 1.04E+00 :
: (0.827) : (1.000) :F= 1.281 (0.695):F= 0.329 (0.194): (0.846) :

• • • • • • ------ 1 ----------_._-------_._-------_._-- 1 1

• • •• • • • ••• 1 1

: R2 : -.29E+00: -.64E-Ol: -.13E+Ol: 5.22E-Ol :
: 10.081l :

._-----_. 1- ._---- 1 ----_._---- • • • • • •· . .. . . . .....
: R 3 :F=8.03E-Ol : F=9.67E+02: 7.06 7.39: 3.12E-Ol: 5.51E-02: 1.77E+00: 1.55E+00 :

: \0.464) : (1.000) :F= 0.557 (O.348):F= 0.585 (0.365): : \0.933) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON :F=4.2BE+00: F=4.10E+02: 30.59 3.98: 2.17E-Ol: 3.92E-02: 1.20E+00: 1.bOE+OO :

: (0.997) : (1.000) :F= 3.600 (0.995):F= 0.338 (O.087l: : [0.943) :
1 --_._-----_._-----_._-----_._---------_._------ • 1 • • • • •· . . "' .. . .....
: QG-PHE2
.----------------_.· .

: R 1 : NON :F=3.17E-Ol: F=8.35E+00: 2.81 3.28: -.24E-Ol: -.38E-02: -.16E+00: 1. 17E-Ol
: (0.264) : (O.99B) :F= 0.212 (0.113):F= 0.249 (0.138): 10.546)

._-----_._-----_._-----_._---------_._---------_._---------------_._---------------_._-------_._--------.--------_.---------_.• • • a • • • •••••

: R 2 II'IP : 3.21E-Ol: 5.34E-02: 1.93E+00: 5.77E-Ol :
: (0.698) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 : F=4.54E-Ol: F=5.95E-Ol:

: (0.354) : (0.435)
: -.70E-02: -.12E-02: -.42E-Ol: 3.38E-02 :

: (0.513) :
._-----_._-----_._-----_.----------_._---- 1 - • • • • • .1· . .. .. . ..1...
: R 4 NON: NOM :F=1.66E-03: F=5.11E+00: 0.02 0.67: 1.96E-02: 3.17E-03: 1.21E-Ol: 1.43E-Ol :

: (0.000) : (0.999) :F= 0.001 (O.OOO):F= 0.055 (0.002): : 10.556) :
• • • • • • • .l • a • • a· . . ..1 .. . • a • • •

: QG-PHJ(2
1 -----------_.· .

: R 1 · · :F=3.88E+Ol : F=1.10E-Ol: 10.54 1.11: -.13E+00: -.53E+00: -.33E-Ol: 6.33E-Ol :
: (1.000) : (0.104) :F= 0.864 (O. 477l: F= 0.083 (0.032): : 10.734) :

. . . . . . ------------._---------------_.1_-------_._-------_._-- . .1· . .. . . . 1.....
: R 2 II'IP: IltP: IltP IItP : -.48E+00: -.25E+Ol: -.90E-Ol: 8. 95E-Ol :

: (0.782) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · :F=2.47E+Ol : F=2.B6E-Ol: 1.40 2.68: 1.22E-Ol: 4.65E-Ol: 3.21E-02: 5.89E-Ol :

: (1.000) : (0.242) :F= 0.104 (0.044):F= 0.202 (0.106): : (0.719) :
a .1 • • • • • • • 1 • •· . .. ... . .....
: R 4 NON: NON :F=2.69E+00: F=4.b7E-02: 2.Bl 0.49: -.32E-Ol: -.13E+OO: -.79E-02: 2.31E-Ol :

: (0.969) : (0.003) :F= 0.236 (0.038):F= 0.041 (0.001): : (0.591l :



: g6-52
._---------------_.· .

-------------_._----. . -.-----------------i--
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-. -------

: R 1 : F=1.06E-Ol: F=6.50E-02:
: iO.l0l) : 10.063)

-.19E-02: -.36E-û3: -.10E-Ol: 9.22E-03 :
: (0.504) :

• 1 -_. .1 1 ----_1_---- 1. 1 1 1 1 1

• • •• •• • ••• III 1

: R 2 111P: IKP: 1l1P IKP : -.2BE+00: -.ME-Ol: -.12E+Ol: 4.92E-Ol :
: 10.672) :

• •• • • • • -----------_._---------------_.---- 1 __--_---_._-- • •· . .. .. .. .....
: R 3 :F=9.0BE-02 : F=6.9BE+OO: 0.B3 0.02: 2. 92E-02: 5.40E-03: 1.5BE-Ol: 1.40E-Ol :

: 10.OBn : (0.995) :F= 0.062 (O.021l:F= 0.001 (0.000): : 10.555) :
• • • • • •• • • • • -----_._--- 1

• 1 •• •• • •• 1 • •

: R 4 NON: NON : F=7.72E-02: F=7.46E-Dl:
: (0.006) : (0.405)

: -.llE-Ol: -.20E-02: -.56E-Ol: 7.74E-02 :
: 10.5311 :

• • • • • • • • • • ----__ 1 --_._--------_.

• • • • 1 1. 1 1 1 • 1 •

: Q6-CAl!'l62
._---------------_.· .

: R 1 : NON :F=5.69E-Ol: F=1.29E+03: 5.14 66.22: 2.46E-Ûl: 4.44E-02: 1.36E+00: 1.21E+00 :
: (0.421) (LOOO) :F= 0.39B lO.241l:F= 14.374 (1.000): (O.BBO) :

._-----_1_-----_. 1__--------_1_---------_._---- 1 1 . 1 . 1
• 1 1 1 1 1 1 • 1 1 1 •

: R 2 1KP: 1KP: 1l1P IMP : 4.31E-ûl: B.47E-02: 2.19E+00: 7.9BE-Ol :
: 10.759) :

1_-----_._-----_1_------._---- 1 1 -- 1 1 • • 1 .
1 • .:. • 1 ,; ..... ..

: R 3 :F=2.20E-ûl : F=1.57E+û2: 2.')7 5.94: 1. 49E-Ol: 2.88E-02: 7.74E-Ol: 7.22E-Ol :
: \0.194) : 11.000) :F= 0.155 ro.0751:F= 0.46310.286): : 10.761> :

._-----_._-----_.------_._---- 1 ----_._---- 1 1 1 1 1 .
• 1 1 1 1 1 • l '...

: R 4 NON: NON :F=4.90E-ül: F=1.14E+03: 5.0B 69.1B: 2.20E-Ol: 4.13E-02: 1. 17E+00: 1.63E+OO:
: (0.216) : (1.000) :F= 0.437 (O.149):F= IB.333 11.000): : (0.945) :

:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: g6-RAP2
._----------------1· .

: R 1 : F=7.16E-Ol: F=3.76E-Ol:
: (0.496) : (0.304)

!.4BE-02: !.94E-02: 1.m-02: 7.10E-02 :
10.52B) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IKP: IPlP: IIlP IKP : 5.03E-Ol: 7.11E-Ol: 3.5i1E-Ol: 9.5BE-Ol:

: (0.796) :
. __- 1 1 1 --__---------- 1 - 1 • 1 1 .
• • ., '1 1 1 1 l , •

: R 3 · · : F=1.25E+00: F=1.53E-Ol:
: (0.693> : (0.1411

: 1.64E-Ol: 2.13E-Ol: 1.27E-Ol: 7.96E-Ol :
: (0.7B3) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON :F=2.82E+OO: F=5.17E-02: 23.56 2.06: 1.35E-Ol: 1. 78E-Ol: 1.03E-Ol: 9.92E-Ol :

: (0.9751 : (0.0031 :F= 2.51710.967l:F= 0.172 10.01BI: : 10.a37> :
1-_------_._-----_._-----_._-----_._----------,------- 1 1 , , 1 1 •
1 1 • ,. " 1 • _ 1 1 •

: g6-CA2
._---------- 1· .

: RI: NON :F=2.B2E-Ol: F=9.54E+00: 2.49 0.19 3.99E-02: 7.55E-03: 2.11E-Ol: 1.91E-Ol :
: (0.239) : (0.9991 :F= 0.lB7 (0.0961 :F= 0.014 (0.003): (0.575) :

1------_._-- 1 ---_1_---- 1 ----_._---- , • 1 1 1 •
1 l ,. 1 1 1 .,. 1 •

: R 2 IKP : 2.24E-Ol: 4.72E-02: 1.07E+00: 3.95E-Ol :
: (0.640) :

.- 1 --1- 1 ----_._---------------- • • 1 • •

, 1 • 1 • l , ••• 1 •

: R 3 · · :F=2.6ûE-02: F=7.0BE+00: 0.25 O.lb: -.38E-Ol: -.79E-02: -.lBE+OO: 1.B3E-Ol :
: iO.025) : (0.9961 :F= 0.018 10.004) :F= 0.012 (0.002): : (0.572> :

._-----_._------,- 1 ----_._---- 1 - , • 1 1 1
1 • l ' • 1 1 • 1 1 • •

: R 4 NON: NON :f=9.74E-03: F=2.BBE+00: 0.10 0.06: 2.2BE-02: 4.55E-03: 1.14E-Ol: 1.b6E-Ql:
. • (0.000) : (0,977) :F= 0,009 (O,OOO):F= 0_005 (0.000): : (01566) :



----------_.-------------_.-------_._--------_._---- ~~--_._-------· . . .... .. . ------------------ ..
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·----.----------i
1 ----- -1· .

: R 1 : NON F=b.89E-Ol: F=1.92E-Ol:
(0.483) : (0.173)

: -.24E+00: -.34E+00: -.18E+00: 1.20E+00 :
: (0.879) :

1 1 1. 1 --.1--_--- 1 - .1 1 .1 1. 1 1

.. .. ... . . . .........
: R 2 IIIP IIW : 9.49E-Ol: 1.4IE+00: b.39E-Ol: 3.1bE+00 :

: 10.975) :
1 --__ 1 1 1 1 ----_1_---- 1 1 .1. 1 1 ,· . .... .. .. .. .......
: R 3 · · : F=1.42E-Ol: F=1.b5E-Ol:

: (0.131l : (0.15ll
: -.13E+00: -.18E+OO: -.97E-Ol: b.31E-01 :

: (0.733) :
1. 1 ---1---- 1 ----_1_---- 1 - 1 1 .1 1 1 1

.. .. .. . . . _.. - -
: R 4 NON: NON : F=b.bbE-02: F=5.41E-02:

: (0.005) : (0.003)
: -.70E-Ol: -.97E-Ol: -.SlE-Ol: 5.14E-Ol :

: 10.b95) :
.-----------------,---------------------------,---------------------------------------------------------,---------,---------------------1 _ _ l ' 1 1 _ _, l , 1

: Q6-K2
,------------------· .

: RI: NON :F=7.38E-Ol: F=1.29E+Ol: b.30 19.07: -.48E-Ol: -.10E-Ol: -.22E+00: 2.29E-Ol
: (0.494) : 11.000) :F= 0.493 1O.30b}:F= 1.728 (0.810): (0.590)

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IIlP IIW : -.30E+OO: -.88E-Ol: -.10E+Ol: 5.38E-Ol :

: (0.68b) :--------,------_1 1 -----_1 ----------- 1 1 , 1 _
- - ,_ - l , ,_ _ , _

: R 3 :F=b.80E-02 : F=2.55E+Ol: 0.b5 0.5b: 7.45E-02: 1.54E-02: 3.bOE-Ol: 3.58E-Ol :
: 10.Obb) : (1.000) :F= 0.048 (0.015):F= 0.041 (0.0121: : 10.b38) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=1.40E-Ol: F=1.45E-Ol:

: (0.020) : (0.021)
: -.b7E-02: -.15E-02: -.31E-Ol: 4.91E-02 :

: 10.520) :
:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: Q6-NA2
1 __-_------- 1· .

: R1 · · : F=6.79E-02: F=1.b4E-Ol:
: (O.Obb) : (0.149)

: -.47E-Ol:. -.54E-Ol: -.41E-Ol: 2.2bE-01
: (0.588)1 1_-- ------_-1------------------------------ 1 1 . . ,

1 • '1 , , 1 _ 1 l , _

: R2 IIlP IIlP : 4.79E-Ol: 5.92E-Ol: 3.88E-Ol: 9.04E-Ol :
: (0.784) :

1 ._-------- 1 ----_._----------,----- • 1 , , 1

· , l' l , , 1. 1 1 1
: R 3 · · : F=5.47E-03: F=5.03E-02:

: (0.005) : (0.049)
:. -.21E-Ol: -.24E-Ol: -.19E-Ol: 1.02E-Ol :
": : (0_ 540) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=7.44E-02: F=b.07E-02:

: (0.006) : (0.004)
: 1.81E-02: 2.09E-02: 1.57E-02: 1.32E-Ol :

: (0.552) :1 ---1 1 1 ._----------,------- 1 1 1 1 1 1 1
, l , '1 _ 1 1 _ 1 1 • _

: Q6-T2
___________________ 1 .

· ..
: R 1 · · : F=2.11E+OO: F=2.10E-Ol:

: (0.85b) : (0.18b)
: -.23E+00: -.39E+00: -.13E+00: 1.11E+00 :

10.8b2) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2

·..
I"P: IIlP: IllP HIP : 1.55E-OI: 2.b2E-Ol: 9.14E-02: 2.70E-Ol :

: 10.598) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 : - : F=2.03E-Ol: F=2.03E-Ol:

: 10.18ll : (0.18U
: -.olE-Ol: -.98E-OI: -.38E-Ol: 2.92E-Ol :

: (0.614) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON : NON : F=2.1éE-Ol: F=1.84E-Ol:

(0.047) : 10.035)
: -.llE+OO: -.18E+OO: -.64E-Ol: 7.74E-Ol

: 10.779)
• ---------,-----_-- 1 ------------ 1 , _



: Q6-S/T2
1_---------- 1· .

--.------_._--~· . ---i--·-- - .
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--------_ ...

: R 1 :F=2.96E-Ol : F=1.01E+Ol:
: îO.249) : (0.999) :F=

2.60 0.98 7. 70E-02: 2.00E-02: 2. 97E-Ol: 3.70E-Ol :
0.196 10.102):F= 0.073 10.027): : 10.643) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 II'IP : -.17E+00: -.6BE-Ol: -.44E+OO: 3.02E-Ol :

: 10.609) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 : F=1.17E-02: F=1.26E+00:

: (0.011) : (0.696)
: 2.48E-02: 6.00E-03: 1.02E-Ol: 1.19E-Ol :

: (O. sm :
1 1 1 1- 1 1 - 1 1 1 1 1 1

• 1 •• •• • •••••

: R 4 NON: NON : F=1.83E-02: F=1.97E+OO:
: 10.001) : 10.901)

: 3.25E-02: B.39E-03: 1.26E-Ol: 2.36E-Ol :
: 10.593) :

1 --_.------_1_------' 1 ---__1 - . . • • • • •· . . .. .. . .....
: QS-PT2
._---------------_.· .

: R 1 · · : F=2.76E-Ol: F=2.63E-Ol:
: (0.235) : 10.226)

-.50E-Ol: -.71E-Ol: -.35E-Ol: 2.40E-Ol :
10.594) :

._-----_._-----_.------_._---------_._---------_._---------------_.-----------------.--------_._-------_._-------_._--------_.· . .. .. . .....
: R 2 : 4.79E-Ol: 5.9BE-ûl: 3.B3E-Ol: 9.02E-Ol :

: 10.783) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 : F=1.17E+OO: F=3.18E-Ol:

: (0.6711 : (0.265)
: 3.08E-Ol: 4.37E-Ol: 2.18E-Ol: 1.53E+00 :

: 10.930> :
._-----_._-----_._-----_._---------_._---------_._---------------_.----------------_._-------_._-------_._-------_._--------_.· . .. .. . .....
: R 4 NON: NON : F=5.31E-Ol: F=3.90E-Ol:

: (0.246) : 10.146)
: 1.81E-Ol: 2.53E-Ol: 1.30E-Ol: 1.33E+00 :

: 10.906) :
:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: QG-PA02
._---------------_.· .

: RI: NON :F=7.49E-ol: F=2.26E+Ol: 6.43 0.49 6. 58E-02: 1.28E-02: 3.38E-Ol: 3.1bE-01 :
: 10.488) : 11.000) :F= 0.504 10.313) :F= 0.036 10.010): 10.623) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IItP : 2.45E-Ol: 5.28E-02: 1.14E+00: 4.33E-Ol :

: 10.653) :
• • • • • • • • • • -----_.---- 8

• • •• • 8 • •••••

: R 3 :F=1.01E-Ol : F=1.35E+Ol: 0.94 0.28: -.56E-Ol: -.12E-Ol: -.26E+00: 2.69E-Ol :
: 10.096) : Il.000) :F= 0.070 10.025) :F= 0.021 10.005): : 10.605) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON :F=4.5bE-03: F=3.88E+OO: 0.05 0.21: 2.81E-02: 5.76E-03: 1.37E-Ol: 2.04E-Ol :

: 10.000) : 10.995) :F= 0.004 10.000):F= 0.017 10.000): : 10.5all :
._-------_._------.------_._-----_·_------_---8 - 8 • . . . . .
• • • •• •• • 8. 8 • •

: QG-AO-20
._---------------_.· .

: RI: NON :F=2.14E+OO: F=3.48E+00: 21.19 25.40 1.18E-Ol: 1.59E-Ol: 8.75E-02: 5.ô7E-01 :
: !O.860) : 10.952) :F= 1.972 iO.853):F= 2.497 10.915): : 10.712) :

._-----_._-----_. 1 ----_._---------_._---- • • • • • •

• • •• •• 8 8' 8 • •

: R 2 : 3.38E-Ol: 5.30E-Ol: 2.16E-Ol: 6.10E-Ol :
: 10.708) :

• • • • • e • • 1 • • 1

• • • 8 8. 8 • 1 • • •

: R 3 · · : F=3.75E-02: F=5.95E-Ol:
: 10.036) : 10.435)

: -.35E-Ol: -.47E-Ol: -.26E-Ol: 1.67E-Ol :
: 10.566) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=2.50E-02: F=2.79E-02:

: 10.001) 10.001)
: 6. 42E-02: 8.73E-02: 4.71E-02: 4.68E-Ol :

: 10.679) :
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__ • a • . • • 1

•• t. • •••••

: 116-lFO-20
1 •

, .
: R 1 NON :F=3.00E+OI: F=1.89E+û4: 74.49 6B.41: 9.b9E-O!: l.aOE-vl: 5.22E+OO: 9.9bE+OO :

: (1. 0001 : (1. 0001 : F= 21. 416 (1. 0001 : F= 15. B81 (1. 000 i : 11. 0001 :
._-----_1 --_._-----_._---------_._--------__ 1_---- • . 1 1 • •, . .. .. . .....
: R 2 IKP : 9.B3E-OI: 1.9bE-OI: 4.94EtOO: 4.15E+OO :

: 10.9871 :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · :F=3.46E+OI : F=1.40E+04: 77.10 68.35: 8.64E-OI: 1.70E-OI: 4.39E+00: 6.28E+00:

: (1.0001 : 11.0001 :F= 24.693 (!.OOOI:F= 15.B37 (1.0001: : 11.0001 :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON :F=1.01E+02: F=3.95Et04: 91.6B 86.29: 9.2IE-OI: 1. 77E-OI: 4.BOE+00: 1.16E+OI :

: (1. 000 1 : (1. 0001 : F= 90.030 (1. 0001 : F= 51. 413 11.000): : (1. 0001 :
:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: 116-lGO-20
1__---_-----------,, .

: R 1 : NON : F=I.25E-Ol: F=4.B5E-02:
: iO.1171 : (0.0471

: 2.50E-02: 2.53E-02: 2.4BE-02: 1. 20E-OI :
10.5471 :

,-------,-------,-------,-----------,-----------,-----------------,----------------_._-------_._-------_._-------_._--------_.• , •• •• • .., 1 1

: R 2 I"P: I"P: I"P I"P : 1.90E-OI: 2.10E-OI: I.72E-Ol: 3.33E-OI :
: (0.6201 :

,- 1 1 ._----------.--------_--1_---- • , • , 1 1
1 • 1 1 • 1 l ,. 1 1 1

: R 3 · · : F=4.52E-OI: F=I.69E-02:
: (0.353) : (0.0161

: -.39E-OI: -.43E-Ol: -.36E-OI: 1.8BE-OI :
: (0.5741 :1 1 -,- 1 1 ----_1_---- • , 1 1 . 1

1 1 • 1 1 1 1 • 1 1 1 1

: R 4 NON: NON : F=I.IOE-02: F=I.7BE-05:
: (0.000) : (0.000)

: 1.23E-02: 1.30E-02: 1.16E-02: 8.94E-02 :
: 10.535> :

--- 1 1 1 1_---- 1- -- 1 1 1 1 1 1 ,

1 • 1 1 l ' 1 1 1 1 • •

116-5FO-20
----------- 1.

: RI: NON :F=3.89E-Ol: F=2.36Et02: 3.55 2.69 -.16E+00: -.27E-OI: -.94E+00: 7.73E-OI :
: (0.3131 : Il.0001 :F= 0.27010.1521:F= 0.203 (0.1071: 10.7761 :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IItP: IKP: I"P IKP : 3.80E-OI: 7.13E-02: 2.03EtOO: b.93E-01 :

: 10.7311 :
1 1 1 , 1 • • 1 & 1 1 ,

• 1 1 1 1 1 1 1 1 1 1 1

: R 3 · · :F=4.B5E-Ol : F=2.3BE+02: 4.44 3.B3: 1.76E-OI: 3.30E-02: 9.44E-Ol: B.55E-OI :
: (0.373) : (1.0001 :F= 0.340 lO.2021:F= 0.292 (O.lbBI: : 10.7991 :

-------_. 1 .------- 1------ 1_---- 1 1 1 1 1

• 1 1 1 • 1 1 ••• 1 •

: R 4 NON: NON :F=2.IBE-04: F=2.11E+OI: 0.00 1.19: 4.9BE-02: B.95E-03: 2.77E-Ol: 3.b3E-OI :
: (0.0001 : 11.0001 :F= 0.000 (O.OOOI:F= 0.097 10.005): : 1O.641l :

---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
Q6-5GO-20

-----------------,.
: R 1 : NON : F=4.55E-Ol: F=1.79E-OI:

: (0.354) : 10.1621
-.69E-OI: -.b3E-Ol: -.7bE-01: 3.32E-OI :

: (0.b281 :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 I"P: HW: IIlP IIlP : 4.92E-OI: 5.39E-OI: 4.49E-Ol: 9.33E-OI :

: (0.7901 :
1_------,- 1 1 1 -----1----- 1 1 , 1 1 1

• 1 1 • • 1 1 1 1 1 1 1

: R 3 · · : F=3.12E-02: F=3.20E-02:
: 10.0301 : 10.0311

: -.12E+00: -.lIE+OO: -.13E+OO: 5.73E-Ol :
: (0.7141 :

I , I I ~ I I -----------_1_---------- --_1 1 --_._-- 1 ,
1 • 1 1 1 1 1 1 1 1 1 •

: R 4 NON: NON : F=I.6BE-OI: F=2.94E-03:
: (0.0291 : 10.0001

: -.4IE-OI: -.39E-OI: -.44E-OI: 2.99E-Ol :
(0.6m :
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---------- --1_-- -_1_-- 1 ---.---------... . . . .
1 - __----------_.· .

: R1 : NON : F=2.40E-Ol: F=3.BBE-02:
: 10.209) : 10.03B)

-.15E-02: -.34E-03: -.6BE-02: 7.33E-03 :
: (0.503) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 INJ INJ : 2.55E-Ol: 6.06E-02: 1.07E+00: 4.52E-Ol :

: (0.659) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 : F=I.24E-Ol: F=4.22E-Ol:

: (0.117) : 10.334)
: -.llE-Ol: -.27E-02: -.4BE-Ol: 5.51E-02 :

: 10.522) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=1.20E-02: F=1.20E+00:

: (0.000) : 10.679)
: 2.07E-02: 4. BOE-03: 8.92E-02: 1. 51E-OI :

: 10.560) :
1---- 1 ----1- 1 1 1 -- 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 • 1

: 06-PI+-H2D

:-----------------:
: R1 : NON : F=6.22E-03: F=1.99E-02:

: 10.006) : (0.019)
: -.17E+00: -.20E+00: -.15E+00: B.28E-Ol :

: (0.792) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IIlP: IItP: IItP IItP : 9.56E-01: 1.21E+00: 7.55E-Ol: 3.30E+OO :

: 10.977l :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · : F=B.3BE-02: F=5.49E-02:

: (0.081l : (0.053)
: -.20E+00: -.25E+OO: -.17E+OO: 9.B9E-Ol :

: 10.833) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R4 NON: NON : F=2.10E-02: F=6.02E-03:

: 10.001) : 10.000)
: -.72E-Ol: -.B6E-Ol: -.60E-Ol: 5.24E-Ol :

: 10.699) :
:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: QG-PI+-KCl
1 ----- 1· .

: RI: NON :F=6.13E-OI: F=3.B2E+00: 5.29 0.08: -.21E-Ol: -.37E-02: -.12E+00: 1.0IE-01 :
: 10.445> : 10.963> :F= 0.410 (0.249):F= 0.00610.001l: : 10.540) :

1 1 1 --1 -- --1 --__--__ 1_------__---- I I a I I 1

1 1 1 1 •• 1 1 1 • • 1

: R 2 IItP INJ : 4.16E-Ol: 7.89E-02: 2.19E+OO: 7.66E-Ol :
: (0.750) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · :F=4.oBE-02 : F=1.02E+Ol: 0.44 0.04: -.37E-OI: -.oSE-02: -.20E+OO: 1. 75E-Ol :

: 10.046) : (0.999) :F= 0.03210.00S):F= 0.003 (0.000): : 10.569) :
1 --__ 1 --1_-- 1 ---_--1 -- 1_--- ----- 1 1 1 1 1 1

1 1 • Il 1 1 Il •• 1 1 1

: R 4 MON : NOl : F=8.60E-02s F=2.17E+OOs
: 10.008) : (0.928)

: 1.65E-02: 3.01E-03: 9.09E-02: 1.20E-Ol :
: 10.548) :

1 1 1 1 --1--_--- 1 - 11 1 1 1 1 1 1

1 1 1 l ' 1 1 Il • 1 1 • 1

: 06-CO-20
1 ------ 1· .

: R1 NOM : F=3.35E-Ol: F=2.02E-Ol:
: (0.277) : (O. IBO>

: 3.35E-02: 3.63E-02: 3.09E-02: 1.61E-Ol :
: 10.563) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 UIP IIIP : 2.19E-Ol: 2.91E-Ol: 1.64E-Ol: 3.85E-Ol :

: 10.637) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · : F=6.12E-03: F=3.92E-02:

: 10.006> : 10.038)
: -.29E-Ol: -.32E-Ol: -.27E-Ol: 1.41E-Ol :

: 10.555) :
1 --__ 1 --1 1 1 1 --- 1 1 1 1 1 1

• 1 1. 1. " • 1 • 1 1

: R 4 NOM : NON : F=9.22E-03: F=1.54E-03:
: 10.000) : (0.000>

1.92E-02: 2.12E-02: 1.75E-02: 1.40E-Ol :
: 10.555) :
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______ . ~ . . ------------1_-----------------_._-- 1 1. .. . .....
: Q6-NO-20
:-----------------:

: R 1 : NON :F=3.43E-Ol : F=1.75E+02:
: (0.282) : /1.000) :F=

3.25 2.75: -.19E+00: -.37E-Ol: -.94E+00: 9.02E-Ol :
0.246 (0.136):F= 0.208 (0.1101: (0.812) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IItP: !IIP: IItP II'P : 9.B!E-Ol: 2.07E-Ol: 4.63E+00: 4.01E+OO :

: (0.9861 :
1 __-----1----__-1-----__ 1 1 1 -- 1 1 1 1 1 1. . .. .. . ".,,""
: R 3 · · :F=Ô. HE-Ol : F=1. 59E+02: 5.85 2.98: -.18E+OO: -.38E-Ol: -.88E+00: 8.91E-Ol :

: (0.461) : Il.000) :F= 0.455 (0.2801:F= 0.225 (0.122): : (0.8091 :1 --__1 1 1 -- 1 --__---_1_------ 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1

: R 4 NON: NON :F=S.13E-02: F=2.00E+Ol: 0.86 0.66: -.b4E-Ol: -.13E-Ol: -.31E+00: 4.65E-Ol :
: 10.0071 : (1.000) :F= 0.071 (0.003l:F= 0.055 (0.0021: : (0.b78) :

:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: GEj-C/Nll-20
1----------------_1. .

: R 1 · · : F=3.11E+OO: F=1.46E-Ol:
: (0.937) : (0.135)

1.62E-02: 1.01E-Ol: 2.59E-03: 7.75E-02 :
: 10.5311 :

,-------,-------,-------,----- 1 1 - 1 1 1 1 1 1

, , " 1 1 1 1 l , 1 1

: R 2 IItP IItP : 6.18E-Ol: 4.S6E+00: 8.38E-02: 1.25E+00 :
: (0.850) :

1 1 1 1 -----1 1 - 1 1 1 1 1 1

1 1 1 1 1 1 1 1. 1 1 1

: R 3 · · :F=1.87E+Ol: F=5.06E-Ol: 0.09 4.41: -.37E-Ol: -.23E+00: -.58E-02: 1.77E-Ol :
: (1.000) : (0.385) :F= 0.007 (().OOll:F= 0.338 (0.2001: : (0.569) :

1 __ - 1 --1 __---__ 1_---------_1_----- 1 - 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 • 1 1

: R 4 NON: NON :F=3.12E+Ol: F=2.15E-Ol: 0.94 2.16: 4.b4E-02: 2.96E-Ol: 7.28E-03: 3.38E-Ol :
: (1.0001 : (0.047) :F= 0.077 lO.003):F= 0.180 (0.0201: : (0.632) :

1 1 1 1 --1 1 -- 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1

: QG-PAOa 1. . .
: R1 : NON : F=1.42E-Ol: F=1.33E+00:

: (0.1311 : (0.714)
1.22E-02: 2.18E-03: 6.78E-02: 5.83E-02 :

: 10.5231 :
1 1_-- 1 1 --1 -- 1 -- 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1

: R 2 IItP IIIP : 3.86E-Ol: 7.57E-02: 1.96E+00: 7.0SE-Ol :
: 10.734) :

1 --__ 1 -_1-- 1 --_1 1 - 1 1. 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1

: R 3 · · :F=4.33E-02: F=6.79E+Ol: 0.42 1.03: -.10E+00: -.20E-Ol: -.53E+00: 5.00E-Ol :
: (0.042) : 11.000) :F= 0.031 (O.OOS):F= 0.077 (0.029): : 10.68') :

1 I I .a I I 1 1 1 1 e 1

1 1 1 1 1 1 1 1 1 1 l ,

: R 4 NON : NOl : F=2.04E-02: F=7.12E-02:
: 10.001) : 10.006)

: -.28E-02: -.52E-03: -.15E-Ol: 2.01E-02 :
: -10.508) :

• I I a • I I 1 1 1 1 1 1

1 e 1 1 1 • 1 1 1. 1 1 1

: QG-PT
:-----------------:

: R1 · · :F=1.09E+02 : F=1.39E+00:
: (1. 000) : 10.729) : F=

16.99 11.98: 2.41E-Ol: 9.06E-01: 6.41E-02: 1. 18E+OO :
1.501 (0.759):F= 0.99810.4141: : 10.875) :1 , I a I I 1 1 1 1 1 1

1 1 1. 1 e 1 1 1 • 1 1

: R 2 I"P: IIffl: IItP IItP : 5.37E-Ol: 2;61E+OO~ 1.1IE-Ol: 1.04E+OO :
: 10.813) :1 I I a I I 1 1 1 1 I ~ I

1 1 1 1 1 1 1 1. a • 1

: R3 · · :F=1.55E+02 : F='.lOE-ol: 4.36 B.63: 3.02E-Ol: 1.13E+00: B.08E-02: 1.49E+OO :
: 11.000) : (0.4201 :F= 0.335 10.1981:F= 0.693 10.431): : (0.925) :

1 --__ 1 1 -_-1_---- --1 --_-- 1 -- 1 1 1 1 e 1

1 e • 1 1 1 1 Ile 1 1

: R 4 NON: NON :F=2.48E+02: F=7.55E-Ol: 38.17 7.90: 2.95E-Ol: l.13E+oo: 7.70E-02: 2.21E+OO :
: Il.000) : (0.411) :F= 5.041 (O.~91:F= 0.700 10.347): (0.984) :

- - 1 , _. 1 I I I .~ ..



.----------------_._-------------_._---------_._---------------- -· . . .. . .
: 1I6-CAO-20
1 ----_-- -1· .
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------------------_1_-- 1 1. . . .

: R1 :F=1.02E-Ol : F=6.74E+00: 0.93 0.24: 2.75E-02: 4.91E-03: 1. 54E-Ol: 1. 32E-Ol :
: (0.097> : (0.995) :F= 0.069 (0.025):F= 0.018 (0.004): : (0.552) :

1 ----1---- 1 1 --_--1 -_----_._----- 1. 1 1 1 1 1· . .. .. . ......
: R 2 IIIP: lllP: IIIP IIIP : 2.05E-Ol: 4.74E-02: B.BSE-Ol: 3.60E-Ol :

: (0.629) :
1 1.__--__ 1 1 -1.---__----_._----- 1 1 .1 1 .1. 1· . .. .. . .....
: R 3 · · :F=1.21E-ol : F=2.0BE+02: 1.13 0.50: -.15E+00: -.25E-Ol: -.83E+00: 7.01E-Ol :

: (0.114) : (1.000) :F= 0.OB4 (0.032):F= 0.037 (0.010): : (0.755) :
1 1 __---__ 1 1 ----_1_---------.1 - 1 .1 1 1 1 1

1 a a a • a a •• a a •

: R 4 NON: NON :F=2.97E-Ol: F=1.55E+Ol: 2.95 0.19: -.43E-Ol: -.77E-02: -.24E+00: 3.12E-Ol :
: 10.088) : 11.000) :F= 0.24B (0.043):F= 0.016 (0.000): : !O.h22) :

a • • • a • a a a • I a a
a • a • a a a a •• a • •

: Q6-1160-20
:-----------------:

: R1 :F=B.b9E+Ol : F=1.95E-Ol: 15.06 1.90: 1.92E-Ol: 7.78E-Ol: 4.73E-02: 9.31E-Ol :
: ll.. OOO) : 10.175) :F= 1.300 10.7011:F= 0.142 (0.067): : (0.819) :

a a a • • • • • • • • •· . .. .. . .....
: R 2 IIIP: IIlP: IIIP IIIP : 3.92E-Ol: 1.h4E+00: 9.35E-02: 7.17E-Ol :

: 10.737) :.
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · :F=4.09E+00 : F=2.73E-Ol: 9.B9 2.42: -.35E-Ol: -.14E+00: -.87E-02: 1.6BE-Ol :

: (0.970) : (0.233) :F= 0.B04 (0.493):F= 0.lB2 (0.093): : 10.566) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R4 NON: NON :F=3.30E+Ol: F=3.71E-Ol: 23.39 3.79: 1.04E-Ol: 4.19E-Ol: 2.56E-02: 7.56E-Ol :

: Il.000) : 10.134) :F= 2.493 <O.9bb):F= 0.32210.07B): : (0.774) :
• • • a • • • • • • • • •

• • • • 1 •• • •••••

: QG-KO-20
._---------------_.· . .

: R 1 : NON :F=1.17E+00: F=3.62E+02: 9.75 2.35 1.79E-Ol: 2.91E-02: 1.10E+00: 8.bbE-Ol :
: lO.6711 : 11.000) :F= 0.792 (0.4B6):F= 0.176 10.089): : (O. B02) :

. --1_--_---.-- --1 ----_._---- 1 --- • 1 1 1 . •
1 • 1. 1 _ 1 • 1 1 1 •

: R 2 IIIP: IIIP: IIIP IIIP : 3.B1E-Ol: 6.62E-02: 2.19E+00: 6.95E-Ol :
~ : (0.731) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · :F=6.4bE-Ol : F=1.09E+03: 5.Bl 7.BO: -.32E+00: -.56E-Ol: -.lBE+Ol: l.58E+OO :

: 10.462) : 11.000) :F= 0.452 lO.27B):F= 0.620 (0.387): : 10.936) :
• 1 1 1 1 ----_._---- • 1 • • • 1

a • lia. • • 1 • • •

: R 4 NON: NON :F=1.2BE-Ol: F=9.74E+OO: 1.28 0.06: -.30E-Ol: -.51E-02: -.18E+oo: 2.18E-Ol :
: (o.om : Il.000) :F= 0.1011 (0.006):F= 0.005 (0.000l: : (0.586) :

._--------. 1 - __--_-- 1 - 1 ---__ • • I a 1 1 •

• • 1 1 1 •• • •• • 1 • 1

: QG-NAO-20
._---------- 1· .

: R1 · · :F=4.0BE+00 : F=1.9BE+00: 2.45 15.27: 3.23E-02: 1.49E-Ol: 6.98E-03: 1.SSE-Ol :
: 10.970) : 10.840) :F= 0.lB4 10.094):F= 1.321 (0.708): : 10.5611 :

1 I a I a • • 1 1 • 1 •

a • 1. 1. • 1. 1 1 •

: R 2 IIlP: IIIP: IIIP IIIP : 9.46E-Ol: 5.30E+00: 1.69E-Ol: 3.11E+00 :
: (0.974) :

• • • • a I • • I a • •

• • 1 1 • • • 1... 1

: R 3 · · :F=7.38E+02: F=8.33E+OO: 19.22 44.77: -.48E+00: -.2OE+Ol: -.llE+oo: 2.48E+00 :
: 11.000) : 1O.9ll8) :F= 1.745 10.814):F= 5.944 (0.996): : 10.9901 :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NDN : NON :F=7.43E+Ol: F=2.B1E-Ol: 2.40 2.98: -.15E+00: -.66E+OO: -.32E-Ol: 1.07E+OO :

: (1.000) : (0.079) :F= 0.200 10.026):F= 0.251 (0.044): : 10•.855) :



: Q6-5BE
- ------------._--------------.
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----.
1_-----------_- 1, .

: R 1 : NON :F=3.99E-Ql : F=4.08E+02:
: 10.3201 11.000): F=

3.78 4.47: -.25E+00: -.47E-Ol: -.13E+Ol: 1.22E+00 :
0.2B8 iO.165):F= 0.343 (0.2041: 10.8B3) :

1 1 1 --__ 1 1 1 - 1 1 1 1 1 1· . .. .. . .....
: R 2 INP: IIlP: IllP : 9.79E-Ol: 2.26E-Ol: 4.25E+00: 3.96E+00 :

: 10.986) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · :F=2.18E-Ol : F=3.00E+02: 2.07 4.77: -.20E+OO: -.37E-Ol: -.11E+Ol: 9.65E-Ol :

: 10.1921 : (1. 000) :F= 0.155 10.075) :F= 0.3il7 (0.2201: : (0.828) :
1 -_1_- 1 1 -- 1 1 - 1 1 1 1 1 1· . .. .. . .....
: R 4 NON: NON :F=2.23E-Ol: F=9.15E+Ol: 2.33 1.30: -.12E+00: -.22E-Ol: -.61E+00: 8.46E-Ol :

: 10.0501 : 11.000) :F= 0.194 10.0241:F= 0.107 10.006): : 10.799) :
1 __-- 1 1 1 1 -_- --1 - __- 1 1 1 1 8 1 1

1 8 8 1 1 8 1 1 1 1 8 8 1

: 00-10-20
1 __--------- 8. .

: R 1 · ·
. :

:F=4.4BE+Ol : F=I.85E-Ol: 8.37 1.79: -.12E+00: -.53E+00: -.29E-Ol: 5.96E-Ol
: 11.0001 : 10.1671 :F= 0.670 10.4171:F= 0.134 (0.062): : 10.7211

1 1 1 8 8 1 - 1 • 1 8 • •

• 1 1. 1 l '1 1....

: R 2 IIlP: IIlP: INP IIlP : 4.71E-Ol: 2. 19E+00: 1.0IE-Ol: a.B7E-01 :
: 10.7801 :

1 ._-----_._-----_._---- 1 1 - 1 1 8 1 1 1

8 • 1 8 • 1 • 1. 1 1 1

: R 3 · · :F=I.12E+Ol : F=6.01E-02: 1.01 0.58: -.b4E-Ol: -.28E+00: -.15E-Ol: 3.08E-Ol :
: 10.9991 : 10.058) :F= 0.075 10.028):F= 0.043 (0.0131: : 10.6201 :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NOM :F=3.91E+OO: f=3,OlE-01: Q.28 2.98: -.35E-Ol: -,15E+00: -.81E-02: 2.58E-Ol :

: (0.9951 : (0.0901 :F= 0.023 (O.OOOI:F= 0.251 (0.0441: : 10.6011 :
1_-------_._-----_. __- 1------_._---------_._---------_1 1 1 1 • 1 1

1 • 1 1 1 •• 1 1.. 1 1

: OO-5/T0-20
1 ----------_.. .

: R 1 : NON F=I.23E-Ol: F=6.25E-Ol:
10.115) : 10.451)

: -.75E-02: -.12E-02: -.45E-Ol: 3.59E-02 :
: 10.5141 :

.-------._-----_._-----_._---------_._----__---_1----- 1 1 8 • • 1
8 • 1 al. • 1 8 • 1 •

: R 2 IIlP: IllP: IIlP IIlP : 2.99E-Ol: 5.43E-02: l.b5E+00: 5.35E-Ol :
: 10.685) :

1 -1-_-- 1 ._---- -1 ----_._---- 1 • • • 1 •

• 1 •• • 1 1 • 1 • 1 •

: R 3 · · :F=3.26E-Ol : F=8.72E+00: 2.91 0.34: -.33E-Ol: -.60E-02: -.18E+00: 1.57E-Ol :
: 10.2711 : 10.99BI :F= 0.219 (0.1181: F= 0.025 10.0061: : 10.5621 :

• 8_-- ._-----_._---------_._---------_._------- 1 1 8 • • 8

• 8 •• • 1 • ••• 1 •

: R 4 NOl : NON : F=3.16E-03: F=I.57E+00:
: (0.0001 : 10.814)

: 1.28E-02: 2.25E-03: 7.31E-02: 9.34E-02 :
: (0.5371 :

• • 8 • a • • • • • 8 • •

1 • • •• • 1 1 •• al.

: ge-HPFPO-20
1_---------- 8, .

: R1 · · :F=5.94E-Ol: F=1.13E+02: 5.64 3.15: -.22E+00: -.54E-Ol: -.91E+00: 1.08E+00 :
: 10.4351 : 11.0001 :F= 0.438 10.2691:F= 0.23B 10.131): : 10.8551 :

a 8 • • • • 1 • • • •

• • •• •• 1 1... 1

: R 2 IIlP: IIlP: INP IllP : 9.46E-Ol: 3.3bE-Ol: 2.b7E+00: 3.11E+00 :
: 10.9741 :

1 I • I a I • 1 • • • 1

• • •• •• 1 •••• 1

: R 3 · · :f=I.65E-01 : f=6.41E+Ol: 1.66 3.57: -.15E+00: -.35[-01: -.65E+00: 7.30E-Ol :
: 10.151) : 11.0001 :F= 0.124 10.OS61:f= 0.271 10.1541: : 10.764) :

• • I a I I • • • • • •

• • •• 1 1 • ••• 1 8

: R 4 NON: NON :f=I.75E-Ol: F=2.2BE+01: I.BB 1.57: -.99E-Ol: -.24E-Ol: -.40E+00: 7.22E-Ol :
: 10.0311 : 11.0001 :F= 0.156 10.0ISI:F= 0.131 10.0101: : 10.7631 :

r • I • a • • 1 • 1 • I ~
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: QG-HCCO-20
._----------------.· .

: R 1 · · F=4.22E-Ol: F=3.74E-Ol:
(0.334) : (0.303)

: -.22E+00: -.30E+00: -.16E+00: 1.06E+00 :
(0.850) :

._-----_.------_._-----_._---- 1 ----_._---- • • • • • •. . .. .. . .....
: R 2 IIIP: IIIP: IIIP IIIP : -.IIE+OO: -.15E+00: -.77E-Ol: 1.87E-Ol :

: 10.568) :
._-----_._-----_. 1 - __ 1 ----_._---- • • • • • •. . . . '.. . .....
: R 3 · · : F=2.84E-Ol: F=I.8IE-OI:

: (0.241) : (0.lb3)
: 1.07E-Ol: 1.48E-OI: 7.79E-02: 5.17E-Ol :

: (0.695) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=7.49E-02: F=I.42E-Ol:

: 10.00b) : 10.020)
: -.51E-Ol: -.70E-OI: -.37E-Ol: 3.73E-Ol :

: (0.645) :
:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: IlG-RUO-20
1 ----- 1· .

: R1 : NON :F=b.63E-02: F=2.23E+Ol: O.bl 0.72
: (0.0b4l il.OOO) :F= 0.045 (0.013J:F= 0.053 10.017):

7.52E-02: 1.57E-02: 3.60E-Ol: 3.blE-01
10.639>

1 1 1 1 1 -1 - 1 1 1 1 1 1

1 1 1 1 1 1 1 1. 1 1 1

: R 2 IIIP: IIlP: IIIP IIIP : 1.45E-Ol: 3.34E-02: b.29E-Ol: 2.53E-Ol :
: (0.592> :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 3 · · :F=9.87E-03: F=4.bOE+00: 0.10 0.15: -.38E-Ol: -.87E-02: -.17E+00: 1.83E-OI :

: (0.009) : (0.979) :F= 0.007 10.001l:F= 0.011 10.002): : 10.572) :
1 1 1 1 1 1 - 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1

: R4 NON: NON :F=I.51E-02: F=3.36E+00: 0.16 0.13: 3.03E-02: 6.b5E-03: 1.38E-Ol: 2.2IE-Ol :
: (0.001l : (0.989) :F= 0.013 (O.OOO):F= 0.011 (0.000): : (0.587) :

:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: Q6-CAil.a\i-20
1 __--_------ 1· .

: R1 · · F=1. 38E-Ol: F=2.82E-Ol:
(0.128) : (0.240)

: -.64E-Ol: -.10E+00: -.39E-Ol: 3.05E-Ol
: (0.619)

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R2 IKP: IIIP: IIIP IIlP : -.26E+00: -.38E+00: -.18E+00: 4.69E-Ol :

: (0.664) :
:-------:-------:-------:~----------:-----------:-----------------:-----------------:---------:---------:---------:----------:

: R 3 : F=I.43E+00: F=I.19E-Ol:
: (0.739) : (0.112)

: -.30E+00: -.45E+00: -.19E+00: 1.46E+00 :
: 10.921) :

1 1 1 1 -----1---- 1 -- 1 1 1 1 1 •

l ' 1 1. 1 1 1 1 1 1 1 •

: R 4 NON : NON : F=8.57E-Ol: F=I.57E-Ol:
: (0.482) : 10.025)

: -.20E+00: -.3IE+00: -.13E+OO: 1.47E+00 :
: (0.9271 :

:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------~----------:

: Q6-RAPO-20
1-_--_------ 1· .

: R1 : NON F=I.58E-02: F=5.37E-04:
10.015) : (O.OOll

: -.30E-Ol: -.26E-Ol: -.35E-Ol: 1.46E-Ol :
(0.557) :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 IIIP: IIIP: IIIP IIIP : -.11E+OO: -.12E+00: -.IIE+OO: 1.99E-Ol :

: (0.573) :
1 1 1 1 1 1 - 1 1 • 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1

: R 3 · · : F=9.65E-02: F=4.59E-03:
: (0.092> : (0.004)

: 7.28[-02: 6. 67E-02: 7.95[-02: 3.50E-Ol :
: 10.Îl35) :

1 1 1 1 1 1 - 1 1 1 1 1 1

1 1 1 1 1 1 1 1. 1 1 1

: R4 NON: NON : F=2.b7E-03: F=3.32E-02:
: (0.000) (O.002l

1.02E-02: 9. 22E-03: 1.13E-02: 7.4IE-02 :
: (0.529) :



1 • _· .
: QS-HPFP2
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_________________________ • a I I 1. .. . .....
:-----------------:

: R 1 · · : F=3.99E-01: F=1.13E+00:
: 10.320) : /0.660)

9.S4E-Û1: 9.98E-01: 9.13E-01: 9.02E+00 :
: /1.000)' :

:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 2 HIP: IIIP: INP IIIP : -.B6E+OO: -.89E+00: -.83E+00: 2.22E+00 :

: (0.944) :
1 1 1 1 ----_1_--------__ 1 - 1 1 1 1 1 1. . ... .. . .....
: R 3 · · : F=6.93E-01: F=8.60E-01:

: 10.485) : (0.440)
: -.96E+00: -.10E+01: -.90E+OO: 9.44E+00 :

: /1.000) :
:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: R 4 NON: NON : F=1.97E-02: F=3.92E-02:

: /0.001) : 10.002)
: -.15E+00: -.15E+00: -.14E+00: 1.08E+00 :

: iO.8571 :
.--- 111 ._-_----1 - 111 -----._------ III l III III • III l

III III • • III III III III III III III III III

: QG-HCC2
:------.----------:

: R 1 : NON :F=1.29E-01 : F=7.30E+00: 1.26 41.07
: /0.121) : (0.996) :F= 0.093 (0.03B):F= 5.111 (0.992):

8.50E-02: 7.8ôE-02: 9.19E-02: 4.0BE-01 :
: /0.6571 :

111 111- 111 111 111 111---_- 111 111 111 111 111 111

III • • III • III III III III III III •

: R 2 IIIP: IIIP: IIIP IIIP : -.3SE+00: -.34E+00: -.3bE+OO: b.29E-01 :
: /').713) :

1II l III III III III , , l • 1 1

III III • III III III III III III . III • III

: R 3 · · : F=2.69E-01: F=4.57E-01:
: tO.230) : !0.3S6)

: -.SOE-01: -.SlE-01: -.49E-Ol: 2.40E-01 :
: /0.594) :

111 111 111 111 111 111 - 111 111 111 111 111 1

III III III • • III III III III III III III

: R 4 NON: NON : F=1.25E-02: F=6.90E-OS:
: /0.001l : (0.000)

: -.23E-01: -.22E-Ol: -.23E-01: 1.6SE-01 :
: (0.565) :

:---------:-------:-------:-------:-----------:-----------:-----------------:-----------------:---------:---------:---------:----------:
: IlS-RU2
l •· .

: R 1 : NON :F=1.2BE+00 : F=2.44E+02: 10.57 9.41
: /0.7011 : (1.000) :F= 0.Bb71O.47b):F= 0.702 (0.470):

2.03E-01: 3.95E-02: 1.05E+00: 9.B9E-01
: /0.833)

111 111 -- --__ 111 111 111 - • 111 1 111 • 111

• • III III • III • e III III III •

: R 2 IIlP: IIlP:
. .·

IlfP IIlP : -.18E+00: -.37E-01: -.85E+00: 3.11E-01 :
: /0.612) :

111 1_-----_. ----111 111 1 - • 111 • 111 • 111

1 III • III III. III • III • III •

: R 3 · · :F=6.40E-01 : F=S.23E+02: . 5.91 9.74: -.31E+00: -.64E-01: -.15E+Ol: l.S5E+00 :
: /0.459) : /1.000) :F= 0.461 /0.284):F= 0.792 /0.486): : /0.932) :

111 __ - 1 • 111 -----,----------_111_---- • • 111 111 •

III III • III •• III III III III III III

: R4 NON: NDN :F=2.02E-Ol: F=3.15E+01: 2.06 .: 2.46 : -.7bE-01: -.15E-Ol: -.37E+00: 5.S1E-01 :
: /0.042) : 0.000) :F= 0.172 /0.018):F= 0.206 /0.028): : (O.708) :

1II e • • • III 1II • a e III 111 111

• • • III III • •• • e III III • •



5 - NOR~1ALITE DES RES !DUS DI AJUSTEMENT DES DONNEES ANALYSEES SELON

LE MODELE DU CARRE LATIN

(pour la signification des sigles, cf l'annexe 1)
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On conclue à la non-normalité d'un paramètre donné, lorsque lion
observe, au niveau des fréquences cumulées, (test de KOLMOGOROV et
SMIRNOV).

dO,05 = /FREQ.TH - FREQ.OBS/ ~ 0 1 01447 pour 1 'une des 6 classes
de rangement des résidus de l'analyse de variance effectuée selon le
modèle de corrélation.

Apparaissent normaux sous cette condition, les paramètres suivants

QG, PG, AO-20, LFO-20, LGO-20, SFO-20, SGO-20, MOO-20, ~H-H20, PH-KCI,
CO-20, NO-20, C/NO-20, PAO, PT, CAO-20, MGO-20, KO-20, NAO-20, SBE,
TO-20, STO-20, TCE-GR, P-GR, K-GR, QMG-GR, QN-GR, QP-GR.



NORMALITE DES DISTRIBUTIONS
AClJHM-TAMOA 1984

variable:QG
date :06/01/85
_ln i te: g / m2

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF t10YENNE LIM.SUF'. \jAR. RED. FRED.DBS FRED.TH

1 6 -49.273 -33.763 -0.820 o. 167 0.2006
....., 11 -17.363 -8.588 -0.209 0.472 0.417..:.
:3 8 5.405 16.587 0.403 0.694- 0.657
4 ...., 26. :399 41.762 1.015 0.889· 0.8451

5 3 55.496 66.937 1.627 0.972 0.948
6 1 92. 112 92. 112 2.238 1.000 0.987

NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

v'ariable:F'G
date : 06/01 185
_lnite :g/plt

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUF'. VAR. RED. FRED.OBS FRED.TH

1 6 -6.969 -4.745 -0.750 o. 167 0.226
2 12 -2.705 -1.057 -O. 167 0.500 0.434

'" 9 1.044 2.630 0.416 0.750 0.661'-'
4 4 3.655 6.318 0.999 0.861 0.841
5 4 9. 142 10.006 1.582 0.972 0.943
6 1 13.693 13.693 ~, 165 1.000 0.985L.

NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

....ariable:AO-20
jate : 01 103/84
.lnite ::1.

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUP. VAR. RED. FRED.DBS FRED. TH

1 3 -4.251 -3.638 -1.286 0.083 0.096
2 3 -3.090 -1.990 -0.703 O. 167 0.241
3 9 -1.273 -0.343 -O. 121 0.417 0.452
4 11 0.300 1.304 0.461 0.722 0.678
= 4 2.334 2.951 1.043 0.833 0.852..J

6 6 3.474 4.599 1.625 1.000 0.948
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NORMALITE DES DISTRIBUTIONS
AC\/HI"1-TAMOA 1984

var- i ab l e: LFO-20
date : 01/03/84
unite :ï.

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUF'. 'JAR. RED. FREQ.OBS FREQ.TH

1 4 -1-.533 -1.281 -1.250 C- 111 o. 103.1.

2 4 -0.981 -0.706 -0.689 <).222 0.245
..,.

8 -0.316 -o. 131 -O. 127 0.444 0.449"-'
4 7 o. 152 0.444 0.434 0.639 0.668
= 9 0.700 1. 019 0.995 0.889 0.840,.J

6 4 1.305 1.594 1.557 1.000 0.940

NORMALITE DES DISTRIBUTIONS
ACI.jHM-TAMOA 1984

var- i ab le: LGO-20
date : 01/03/84
uni te : ï.

l-CLASSE,EFFECTIF,MOYENNE,FREDUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIt-1. SUP. VAR. RED. FREQ.OBS FF~EQ. TH

1 10 -0.925 -0.624 -0.561 0.278 0.287
2 13 -0.258 o. 179 o. 161 0.639 0.564
3 9 0.578 0.982 0.883 0.889 0.811
4 3 1.337 1.785 1.605 0.972 0.946
5 0 0.000 2.587 2.327 0.972 0.990
6 1 3.390 3.390 3.049 1.000 0.999

NORMALITE DES DISTRIBUTIONS
AC'v'Ht1- TAMOA 1984

variable:SFO-20
date :01/03/84
unite :ï.

l-CLASSE,EFFECTIF,MOYENNE,FREQUENCE5 OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUP. VAR. RED. FRED.OBS FREQ.TH

1 1 -3.658 -2.656 -1.958 0.028 -.008
2 1 -1.825 -1.653 -1.219 0.056 O. 109
3 7 -1.001 -0.650 -:0.479 0.250 0.316
4 14 -o. 130 0.353 0.260 0.639 0.603
5 ("7 0.726 1.356 0.999 0.889 0.841
6 4 1.944 2.358 1.739 1.000 0.959
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NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

var-iable:SGO-20
date :01/0::::/84
unite .1.

l-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUF'. VAF:. F:ED. FREQ.OBS FREQ.TH

1 1 --6.047 -4.061 -1. 138 0.028 o. 126
" 9 -.,,::.. 126 -2. ()75 -0.582 0.278 0.280....
"' 10 -0.828 -0.089 -0.025 0.556 0.490._,

4 7 0.677 1.897 ().532 0.750 0.703
0= "' 2.400 3.883 1.088 0.833 0.862..J ._,

6 6 5.087 5.869 1.645 1.000 0.950

NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

\/21'· i ab le: MOO-20
date : 01/03/84
un i te : i~

l-cLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUP. 'JAR. RED. FF:EQ.OBS FF:EQ. TH

1 5 --0.339 -0.261 -1.041 o. 1:39 o. 148
2 4 -o. 188 -o. 110 -0.438 0.250 0.331
< 13 -0.030 0.042 o. 166 0.611 0.566._,

4 9 O. l ,'co O. 193 0.770 0.861 0.779.L..J

co 2 0.250 0.344 1.373 0.917 0.915..J

6 3 0.407 0.496 1.977 1.000 0.976

NORMALITE DES DISTRIBUTIONS·
ACVHM-TAMOA 1984

var-iable:F'H-H2D
date :01/03/84
unite •

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUP. VAR. RED. FREQ.DeS FREQ.TH

1 < -·0. 108 -0.089 -1.173 0.083 O. 118._,
,.., 6 -0.074 -0.047 -0.623 0.250 0.267.L

3 co , -0.029 -0.006 -:0.073 0.389 0.471..J

4 12 0.012 0.036 0.476 0.722 0.683
5 co 0.054 0.078 1.026 0.861 0.848..J

6 5 0.099 o. 119 1.576 1.000 0.942
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NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

·v~X i. ab le: F'H-KCL
date :01/03/84
unite .-

l-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES
. .----------------------------------------------------------

CLASSE EFFECTIF MOYENNE LIt1. SLlF'. VAR. RED. FRED.DBS FRED.TH

1 2 -O. 133 -0.097 -1.222 0.056 O. 108
2 C" -0.061 -0.040 -0.506 O. 194 0.306~l

3 18 -0.014 0.017 0.210 0.694 0.583
4 0 0.043 0.074 0.926 0.917 0.823'-'
C" 1 O. 129 O. 131 1.642 0.944 0.950,J

6 2 O. 175 O. 187 2.358 1.000 0.991

NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

var· i ab le: CO-20
date : 01/03/84
unite :F'our mille

l-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF r'lOYENNE L11'1. SUF'. VAR. RED. FRED.OSS FREQ.TH

1 C" -1.966 -1.521 -1.048 O. 139 o. 146~I

2 6 -0.87Li- -0.619 -0.427 0.306 0.335

"' 1 1 -O. 139 0.282 O. 194 0.611 0.577,-'

4 9 0.731 1. 183 0.815 0.861 0.793
c:- "' 1.650 2.085 1.436 0.944 0.925,J ._,

6 .. 2.536 2.986 2.057 1.000 0.980..::.

NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

var i ab le: 1'~0-20

date : 01/03/84
unite :F'our mille

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUF'. VAF:. RED. FREQ.OB5 FREQ.TH

1 4 -O. 157 -o. 128 -1.242 O. 111 O. 104
2 4 -O. 102 -0.068 -0.658 Ci.222 ().255
3 8 -0.021 -().007 -0.073 0.444 0.471
4 9 0.016 0.053 0.512 0.694 0.696
C" 9 Ci _ OR!'"-'i Ci_ 1 1~ 1 _OQ7 Cl Q.a..a. (-1 l:lt...lI.L~
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NORMALITE DES DISTRIBUTIONS
ACVH~1-TAMOA 1984

variable:C/NO-20
date :01/03/84
Llnite :-

l-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUF'. VAR. RED. FREQ.OBS FREQ.TH

1 5 -0.625 -0.422 -0.872 0.139 O. 191
2 1 1 -0.243 -O. 114 -0.235 0.444 0.407
3 6 0.035 0.194 0.402 0.611 0.656
4 1 1 0.289 0.502 1.039 0.917 0.851
5 2 0.649 0.811 1.676 0.972 0.953
6 1 1 . 119 1. 119 2.313 1.000 0.990

NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

var--i abl e: PAO
date :01/03/84
unite :ppm

l-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE L 11'1. SUF'. VAR. RED. FREQ.OBS FREQ.TH

1 3 -5.389 -3.833 -0.934 0.083 o. 174
'"", 16 -1 .526 -0.250 -0.061 0.528 0.476..::.
ë 14 1 .292 -::- ~~-::- 0.812 0.917 0.792'-' ,_" • ,_" ,_1 ,__

4 ~. 4.208 6.917 1.685 0.972 0.954..::.

5 0 0.000 10.500 2.558 0.972 0.995
6 1 14.083 14.083 3.432 1.000 1.000

NORMALITE DES DISTRIBUTIONS
ACVHI1-TAI'1OA 1984

variable:F'T
date :01/03/84
unit.e :ppm

l-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYEr-.Jr·,JE LIM.SUF'. VAF:. RED. FREQ.OBS FREQ.TH

1 4 -51.528 -40.556 -0.987 o. 111 o. 161
2 9 -26.806 -13.750 -0.335 0.361 0.369
< 12 -0.764 13.056 0.318 0.694 0.625'-'
4 6 27.361 39.861 0.970 0.861 0.834
5 ë 43. 194 66.667 1.622 0.944 0.948-'6 ~ 81.389 93.472 2.274 1.000 0.989..:..
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NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

\i a.r- i ab 1 e: CAO-20
date :01/03/84
unite :meq/100g

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF t-1OYEt··JNE L 11'1. SUP . 'v'AR. RED. FFŒQ.OBS FF:EQ. TH

1 7 -0.348 -0.253 -0.737 O. 194 0.230
2 9 -O. 158 -0.028 -0.081 0.444 0.468
3 1:3 0.067 O. 197 0.575 0.806 0.717
4 5 0.272 0.422 1.231 0.944 0.891
c:- O O.OeiO 0.647 1.886- 0.944 0.970~J

6 "' 0.814 0.872 2.542 1.000 0.99Li-..::.

NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

vat-· i ab le: MGO-20
date :01/03/84
unite :meq/l00g

l-CLASSE,EFFECTIF,MOYENNE,FREOUENCES OBSERVEES ET THEORIQUES

CL_ASSE EFFECTIF MO YEt\lt",JE L11'1. SLlF'. VAR. F:ED. FREQ.OBS FREQ. TH

1 1 -6.579 -4. 503 -1 .530 0.028 0.055'. 4 - ..::.. 681 -2. 426 -O. 825 O. 13'7' 0.204..::.

3 ''; -l. 251 -() . 35() -(i. 1 19 O. 389 0.453
4 14 ().535 1 .726 0.567 O. 778 O. 721
c:- -, 2. 742 -::- 803 1.292 O. 972 O. 902..J i "-' .
6 1 r.:- 879 5.879 1.998 1 . 000 O. C;;-'-'..J. ,Ii

NORMALITE DES DISTRIBUTIONS
ACVHt·1- TAt··10A 1984

var- i abl e: KO-20
date :01/03/84
unite :meq/l00g

1-CLASSE,EFFECTIF,MOYENNE,FREOUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIt1. SUP. VAR. RED. FREQ.OBS FREO.TH

1 2 -0.065 -0.049 -1.087 0.056- O. 137
'"") 10 -0.032 -0.018 -0.394 0.333 0.347~

3 13 0.000_ 0.013 0.299 0.694. 0.617
4 8 0.024 0.045 0.992 0.917 0.839
5 1 0.062 0.076 1.685 0.944 0.954
6 ~, C- 101 O. 107 2.378 1.000 0.991..::. .J •
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NORMALITE DES DISTRIBUTIONS
AC'-/Hr··1- TAt'mA 1984

variable:NAO-20
date :01/03/84
unite :meq/l00g

1-CLASSE,EFFECTIF,MOYENNE,FREDUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUF'. VAF:. RED. FF:ED. DES FRED.TH

1 1 -().2()2 -O. 126 -1.598 0.028 0.045..., 4 -0.077 -0.051 -0.641 O. 139 0.261..::.

""'" 20 -0.008 0.025 0.316 0.694 0.624._'
4 10 0.042 o. 101 1.273 0~972 0.898
c:- O 0.000 o. 176 2. 23C) 0.972 0.987~!

6 1 ().252 ().252 "< 187 1.000 0.999._1.

NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

vat-iable:SBE
da.te : 01/03./84
Llni te : meq/l00g

1-CLASSE,EFFECTIF,MOYENNE,FREDUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM. SUF'. VAR. RED. FRED.OBS FRED.TH

1 1 -7.074 -4.767 -1.520 0.028 0.056
2 c:- -3.549 -2.460 -0.785 o . 167 0.216..J

3 1" -0.932 -O. 153 -0.049 0.500 0.481.oC.

4 1 1 1.073 r, 155 0.687 0.806 0.754L.
c::- 6 2.906 4.462 1.423 0.972 0.923..J

6 1 6.769 6.769 2. 159 1.000 o. 985

NORMALITE DES DISTRIBUTIONS
ACVHt1-TAt"1OA 1984

variable:TO-20
date :01/03/84
unite :meq/l00g

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUP. VAF:. RED. FRED.OBS FRED.TH

1 4 -3.594 -2.450 -0.899 o. 111 O. 184
2 11 -1.625 -0.618 -0.227 0.417 0.410
3 10 0.341 1.214 0.446 0.694 0.672
4 9 2.099 3.046 l. 118 0.944 0.868
r.:- 1 3.243 4.878 1.791 0.972 0.963..J

6 1 6.710 6.710 2.463 1.000 0.993
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NORMALITE DES DISTRIBUTIONS
AL:'v'Ht'1- TAl'lOA 1CT'84

var-i abl e: S/TO-20
date :01/03/84
unite •

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIt1.SUF'. VAR. RED. FREQ.OBS FREQ.TH

1 2 -o. 105 '-0.087 -1.752 0.056 0.022
2 0 0.000 -0.054 -1.083 0.056 O. 138
"< 8 -0.036 -0.021 -0.415 0.278 0.339'-'
4 13 -0.002 0.013 0.254 0.639 0.600
C" 9 0.029 0.046 0.922 0.889 0.822..J

6 4 0.067 0.079 1.591 1.000 0.944

NORMALITE DES DISTRIBUTIONS
ACVHt1-TAMOA 1984

variable:TCE-GR
date :01/03/84
unit.e :/.

l-CLASSE,EFFECTIF.MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF 1"10YENNE LIM. SUP. VAF:. RED. FRED. OBS FREQ. TH

1
...,. -o. 376 -O. 291 -1 .. c:"7 O. 083 O. 123.-=. . J. ..J.":,

" 7 -l) • 181 -o. 125 -O. 497 O. 278 () .310..::.

3 1 1 -o. 056 O. 040 o. 159 O. 583 O. 563
·1 8 O. ()95 O. 2t)6 O. 815 O. 806 O. 793
C" L"":- 0:268 O. 371 1 471 O. 944 O. 929~I ~! .
6 2 o. 457 O. 536 ,.., 1'/7 1 000 O. 983...:... ~. .

NORMALITE DES DISTRIBUTIONS
ACVHt',1-TAI"1OPI 1984

variable:N-GR
date : 01/03/84
w'li te : 1.

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CL.ASSE EFFECTIF MOYEt,Jt-JE Ln1. SUP. VAR. RED. FREQ.OBS FREQ.TH

1 1 -o. 162 -O. 124 -2.720 0.028 -.266
" 0 0.000 -0.087 -1.903, 0.028 0.000.:..
"< 1 -0.051 -0.050 -1.085 0.056 O. 138'-'
4 9 -0.026 -0.012 -0.267 0.306 0.395
C" 19- 0.009 0.025 0.550 0.833 0.709...!

6 -6 0.047 0.062 1.368 1.000 0.914
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NORMALITE DES DISTRIBUTIONS
AC'v'HM-TAt"10r..j 1964

303
vat- i abl e: F'-GR
date :01/03/84
unite :ï.

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM. SUF'. VAR. RED. FREQ.OBS FREQ.TH

1 1 -0.027 -0.019 -1.655 0.028 0.036
2 4 -0.013 -0.011 -0.959 O. 139 o. 168
-::- c:" -0.006 -0.003 -0.264 0.278 0.396'-' ..J

4 18 0.001 0.005 0.432 0.778 0.667
5 4 0.007 0.013 l. 127 0.889 0.870
6 4 0.018 0.021 1.823 1.000 0.966

NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

val" i abl e: K-[jF:
date :01/03/84
unite :~1.

1-CLASSE,EFFECTIF,MOYENNE,FREDUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUF'. VAR. RED. FFŒQ.OBS FREQ.TH

1 ~, -0.027 -0.021 -1.274 0.056 0.098..:.
-, 6 -0.016 -O. Ci 11 -0.654 Ci. 222 0.256..:.
-::- 10 -0.006 -0.001 -0.03:, 0.500 0.487"-'
4 cr 0.005 0.010 0.588 0.750 0.722
5

...., 0.015 0.020 1.208 0.944 0.8871

6 .. 0.027 0.031 1.829 1 .000 0.966..::.

NORMALITE DES DISTRIBUTIONS
ACVHM-TAMDA 1984

vat- i abl e: QMG-GR
date :01/01/85
uni te : g/m2

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE LIM.SUF'. VAR. RED. FREQ.OBS FF:EQ. TH

1 ...,.. -0.106 -0.082 -1.212 0.083 O. 110-'...., 5 -0.056 -0.038 -0.566 0.222 0.286..::..,.
1.1 -0.019 0.005 0.081 0.528 ().532-'

4 11 0.029 0.049 0.727 0.833 0.766
c:- 4 0.063 0.093 1.373 0.944 0.915..J

6 .. o. 120 O. 137 2.019 1 . 000 0.978..:.



NORMALITE DES DISTRIBUTIONS
ACVHM-TAMOA 1984

var i ab le: QN-GF:
date :01/01/85
unite :g/m2

1-CLASSE.EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLASSE EFFECTIF MOYENNE L 11"1. SlIF'. \.JAR. F:ED. FREQ.Of:S FF:EQ. TH

1 ~ -l. 111 -0.883 -1.21~ 0.083 O. 110'-'

2 8 -0.467 -0.324- -0.446 0.306 0.328
"' 13 -0.060 0.235 0.324 0.667 0.627'-'
4 10 0.497 0.795 1.093 0.944 0.863
c:- l 0.966 1.354 1.863 0.972 0.969~J

6 1 1.913 1.913 2.632 1.000 0.996

NORMALITE DES DISTRIBUTIONS
ACVHM-1AMOA 1984

'y'ar' i abl e: QP-GR
date :01/01/85
unite :g/fTI2

1-CLASSE,EFFECTIF,MOYENNE,FREQUENCES OBSERVEES ET THEORIQUES

CLA!:.iSE EFFECTIF f'10'{ENNE LH1. SUF'. \'AR. RED. FF:EQ. DBS FREQ.TH

1 4 -1:) • 195 -(:: . 1Yr -0.987 o. 111 O. 161
2 9 -0.07s"' -o. <)52 -0.373 0.361 O. 354
...,. 9 -(). (>27 0.034 O. 241. 0.611 0.595'-'
4 9 0.087 O. 120 0.855 0.861 0.804
r:::- 4 O. 163 0.206 1.469 0.972 0.929~

6 1 0.293 0.2<7':::;; 2.083 1.000 0.981
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